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In (Aas 


In [3]: 


In [ de 


sample - Jupyter Notebook 


print( "Hello jupiter Note Book") 


Hello jupiter Note Book 


a-int(input( "Enter Value of a:")) 
b-int(input( "Enter Value of b")) 
c=a+b 

print(a,b,c) 


Enter Value of a:100 


Enter Value of b200 
100 200 300 


sample. py b 


-»Numpy stands for Numerical Python. 

-»Numpy is one of the pre-defined third party module / Library and numpy module 
is not a pre-defined module in Python Language. 

=>Syntax for installing any module: 


pip install module-name 
=>Example: Install numpy module 
pip install numpy 


=>To use numpy as part of our program, we must import numpy module. 
-»A Numpy module is a collection of Variables, Functions and Classes. 


-»Numpy was developed by studying existing module called "Numeric 

Library" (origin for development of numpy module) 

-»The Numeric Library was developed by JIM HUNGUNIAN 

-»The Numeric Library was not able to solve complex maths calculations. 

-»Numpy module developed by TRAVIS OLIPHANT for solving complex maths 
calculations and array oraganization. 

-»Numpy Module developed in the year 2005 

-»Numpy Module developed in C and PYTHON languages. 


-5 With the revolution of data science, data analysis libraries like NumPy, SciPy, 
Scikit, Pandas, etc. have seen a lot of growth. With a much easier syntax than other 
programming languages, python is the first choice language for the data scientist. 
=>NumPy provides a convenient and efficient way to handle the vast amount of 
data. NumPy is also very convenient with Matrix Operations and data reshaping. 
NumPy is fast which makes it reasonable to work with a large set of data. 


1) With Numpy Programming, we can deal with Arrays such 1-D, 2-D and Multi 
Dimensional Arrays. 
2) NumPy maintains minimal memory for large sets of data: 
3) Numpy provides Fast in Performing Operations bcoz internally its data is 
available at same address. 
4) NumPy performs array-oriented computing. 
5) It efficiently implements the multidimensional arrays. 
6) It performs scientific computations. 
7) It is capable of performing reshaping the data stored in multidimensional arrays. 
8) NumPy provides Many in-built functions for Various Complex Mathematical 
Operations such as 

statistical , financial, trigonometric Operations etc. 


-5 Purpose of Numpy 
=>History of numpy 
=>Setup of numpy module 
-»What is ndarray 
=>Similarities and Differences between Traditional Python List and ndarray 
=>Types of Arrays 
a) 1-D Array 
b) 2-D Array 
c) n-D Array 
-»Programming Examples 
-»Number of Approaches to create an object of ndarray 
-»|ndexing and slicing Operations on ndarray 
=>Advanced Indexing and slicing Operations on ndarray 
=>Selecting the Elements from ndarray object (1-D,2-D, and n-d) 
(OR) 

Filtering the Elements from ndarray object 
=>Arithmetic Operation OR Matrix Operations on ndarray 
=>Stastical Operations on ndarray 
-»Appending the elements to ndarray 
-»|nserting the elemenents into ndarray 
-»deleting the elements from ndarray 


=>An object of list used to store multiple values of same type or different type and 
both types (unique +duplicates) in single object. 

-»|n Numpy Programming, the data is organized in the object of "ndarray", which 
is one of the pre-defined class in numpy module. Hence an object of ndarray can 
store same type or different type and both types (unique +duplicates) in single 
object. 

-»The objects of ndarray and list are mutable (changes can takes place) 


=>An object of list contains both homogeneous and hetrogeneous values where as 
an object of ndarray of numpy can store only similar type of values(even we store 
different values, internally they are treated as similar type by treating all values of 
type "object" ). 

=>On the object of list, we can't perform Vector Based Operations. where as on the 
object of ndarray, we can perform Vector based operations. 

-»|n large sampling of data, List based applications takes more memory space 
where as ndarray object takes less memory space. 

-»List based applications are not effiecient bcoz list object values takes more time 
to extract or retrive ( they are available at different Address) where as numpy 
based applications are efficient bcoz of ndarray object values takes less to time to 
extract or retrive( they are available at same Address / clustered). 

-»List object can't perform complex mathematical operations where as an object 
of ndarray can perform complex mathematical operations. 


In [2]: #install numpy module 


In [3]: pip install numpy 
Requirement already satisfied: numpy in c:\users\kvr\anaconda3\lib\site-packa 


ges (1.21.5) 
Note: you may need to restart the kernel to use updated packages. 


In [4]: pip list 


poyo 0.5.0 
prometheus-client 0.14.1 
prompt-toolkit 3.0.20 
Protego 0.1.16 
psutil 5.9.0 
ptyprocess 0.7.0 
py 1.11.0 
pyasn1 0.4.8 
pyasn1-modules 0.2.8 
pycodestyle 2.8.0 
pycosat 0.6.3 
pycparser 2.21 
pyct 0.4.8 
pycurl 7.45.1 
PyDispatcher 2.0.5 
pydocstyle 6.1.1 
pyerfa 2.0.0 
pyflakes 2.4.0 
Pygments 2.11.2 
PyHamcrest 2.0.2 


In [5]: pip show numpy 


Name: numpy 

Version: 1.21.5 

Summary: NumPy is the fundamental package for array computing with Python. 
Home-page: https://www.numpy.org (https://www.numpy.org) 

Author: Travis E. Oliphant et al. 

Author-email: 

License: BSD 

Location: c:\users\kvr\anaconda3\lib\site-packages 

Requires: 

Required-by: astropy, bkcharts, bokeh, Bottleneck, daal4py, datashader, datas 
hape, gensim, h5py, holoviews, hvplot, imagecodecs, imageio, matplotlib, mkl- 
fft, mkl-random, numba, numexpr, pandas, patsy, pyerfa, PyWavelets, scikit-im 
age, scikit-learn, scipy, seaborn, statsmodels, tables, tifffile, xarray 
Note: you may need to restart the kernel to use updated packages. 


In [8 


In [9]: 


In 


In 


In 


In 


In 


[11]: 


[12]: 


[13]: 


[14]: 


[15]: 


#Take the array of elements in Python 

import sys 

1st1-[10,20,30,40] 

print(1st1,type(1st1)) 

print( "Total Memory of list object-",sys.getsizeof(lst1)) 


[10, 20, 30, 40] «class 'list'» 
Total Memory of list object- 120 


import numpy as np 
print(np. version 9) 


1.21.5 


a-np.array(1st1) 
print(a,type(a)) 
print("Total Memory of ndarray object-",sys.getsizeof(a)) 


[10 20 30 40] «class 'numpy.ndarray'» 
Total Memory of ndarray object- 120 


1st1=[10,20] 
print(1st1,type(1st1)) 
print("Total Memory of list object-",sys.getsizeof(lst1)) 


[10, 20] «class 'list'» 
Total Memory of list object- 72 


a-np.array(1st1) 
print(a,type(a)) 
print( "Total Memory of ndarray object=",sys.getsizeof(a)) 


[10 20] «class 'numpy.ndarray'» 
Total Memory of ndarray object- 112 


1st1-[10,20,30,40,50,60,70,80,90] 
print(1st1,type(1st1)) 
print("Total Memory of list object-",sys.getsizeof(lst1)) 


[10, 20, 30, 40, 50, 60, 70, 80, 90] «class 'list'» 
Total Memory of list object- 152 


a-np.array(1st1) 


print(a,type(a)) 
print("Total Memory of ndarray object=",sys.getsizeof(a)) 


[10 20 30 40 50 60 70 80 90] <class 'numpy.ndarray'» 
Total Memory of ndarray object- 140 
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In [ 1: 


16 


In [17]: 


In [18]: 


Out[18]: 


In [20]: 


In [21]: 


In [26]: 


IN [27]: 


Out[27]: 
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1st1-[10,20,30,40,50,60,70,80,90,100,200,300,40,50,600, 70,800,900] 
print(1st1,type(1st1)) 
print("Total Memory of list object-",sys.getsizeof(lst1)) 


[10, 20, 30, 40, 50, 60, 70, 80, 90, 100, 200, 300, 40, 50, 600, 70, 800, 90 
0] «class 'list'» 
Total Memory of list object- 216 


a-np.array(1st1) 
print(a,type(a)) 
print("Total Memory of ndarray object-",sys.getsizeof(a)) 


[ 10 20 30 40 50 60 70 80 90 100 200 300 40 50 600 70 800 900] «cl 
ass 'numpy.ndarray'» 
Total Memory of ndarray object- 176 


w 


array([ 10, 20, 30, 40, 50, 60, 70, 80, 90, 100, 200, 300, 40, 
50, 600, 70, 800, 900]) 


1st1-[10,20, 30] 
print(1st1,type(1st1)) 


[10, 20, 30] «class 'list'» 


1st1-1st1r1 # Vector Based Operations on List not Possible 


TypeError Traceback (most recent call last) 
~\AppData\Local\Temp\ipykernel_668\2218900554.py in «module» 
----» 1 lsti-1st141 # Vector Based Operations 


TypeError: can only concatenate list (not "int") to list 


#convert Lst1 into ndarray object 
a-np.array(1st1) 
print(a,type(a)) 


[10 20 30] «class 'numpy.ndarray'» 


a-at1 # Vector Based Operations are Possible on ndarray object 
a 


array([11, 21, 31]) 
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In [| 1]: 


29 #Data Retrieval from List object 
lst-[10,20,30,40,50,60,70,80,90] 


print(1st,type(1st),id(1st)) 


[10, 20, 30, 40, 50, 60, 70, 80, 90] «class 'list'» 1373011613696 


In [30]: 


In [32]: 


In [33]: 


for val in lst: 
print(val,id(val),id(1st)) 


10 
20 
30 
40 
50 
60 
70 
80 
90 


#Data Retrieval from ndarray object 
1st-[10,20,30,40,50,60,70,80,90] 


1372906416720 
1372906417040 
1372906417360 
1372906417680 
1372906418000 
1372906606800 
1372906607120 
1372906607440 
1372906607760 


a-np.array(lst) 
print(a,type(a),id(a)) 


[10 20 30 40 50 60 70 80 90] «class 'numpy.ndarray'» 1373011525520 


for val in a: 
print(val,id(val),id(a)) 


10 
20 
30 
40 
50 
60 
70 
80 
90 


1373011380720 
1373011689616 
1373011380720 
1373011689616 
1373011380720 
1373011689616 
1373011380720 
1373011689616 
1373011380720 


1373011613696 
1373011613696 
1373011613696 
1373011613696 
1373011613696 
1373011613696 
1373011613696 
1373011613696 
1373011613696 


1373011525520 
1373011525520 
1373011525520 
1373011525520 
1373011525520 
1373011525520 
1373011525520 
1373011525520 
1373011525520 


In [34]: 1st-[10,20,30,40,50,60,70,80,90] 


print(1st,type(1st)) 


[10, 20, 30, 40, 50, 60, 70, 80, 90] «class 'list'» 


In [35]: lst.reshape(3,3) 


AttributeError Traceback (most recent call last) 
~\AppData\Local\Temp\ipykernel_668\707250098.py in «module» 
----» 1 Ist.reshape(3,3) 

10 


AttributeError: 'list' object has no attribute 'reshape' 
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IN l 


36 |1st-[10,20,30,40,50,60,70,80,90] 
print(1st,type(1st)) 
a-np.array(1st) 
print(a,type(a)) 


[10, 20, 30, 40, 50, 60, 70, 80, 90] «class 'list'» 
[10 20 30 40 50 60 70 80 90] «class 'numpy.ndarray'» 


In [37]: a.reshape(3,3) 


Out[37]: array([[10, 20, 30], 
[40, 50, 60], 
[70, 80, 90]]) 


In [38]: 1st-[10,20,30,40,50,60,70,80,90,15,25,35] 
print(1st,type(1st)) 
a-np.array(1st) 
print(a,type(a)) 


[10, 20, 30, 40, 50, 60, 70, 80, 90, 15, 25, 35] «class 'list'» 
[10 20 30 40 50 60 70 80 90 15 25 35] «class 'numpy.ndarray'» 


In [39]: a.reshape(4,3) 


Out[39]: array([[10, 20, 30], 
[40, 50, 60], 
[70, 80, 90], 
[15, 25, 35]]) 


In [40]: a.reshape(3,4) 


Out[40]: array([[10, 20, 30, 40], 
[50, 60, 70, 80], 
[90, 15, 25, 35]]) 


In [41]: a.reshape(6,2) 


Out[41]: array([[10, 20], 
[30, 40], 
[50, 60], 
[70, 80], 
[90, 15], 
[25, 35]]) 


In [42]: a.reshape(2,6) 


Out[42]: array([[10, 20, 30, 40, 50, 60], 
[70, 80, 90, 15, 25, 35]]) 
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43 reshape(2,3,2) 

43 array([[[10, 20], 
[30, 40], 
[59, 60]], 
[[70, 80], 


[90, 15], 
[25, 35]]]) 


In [44]: a.reshape(2,2,3) 


Out[44]: array([[[10, 20, 30], 
[40, 50, 60]], 


[[70, 80, 9e], 
[15, 25, 35111) 


In [45]: a.reshape(4,4) # cannot reshape array of size 12 into shape (4,4) 


ValueError Traceback (most recent call last) 
~\AppData\Local\Temp\ipykernel_668\4045685779.py in «module» 
----» 1 a.reshape(4,4) 


ValueError: cannot reshape array of size 12 into shape (4,4) 


In [46]: print(a,type(a)) 
[10 20 30 40 50 60 70 80 90 15 25 35] «class 'numpy.ndarray'» 
In [47]: a.ndim 
Out[47]: 1 
In [48]: a.shape 
Out[48]: (12,) 
In [49]: a.shape=(3,4) 


In [50]: a 


Out[50]: array([[10, 20, 30, 40], 
[50, 60, 70, 80], 
[90, 15, 25, 35]]) 
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In [52]: 


Out [52]: 


In [53]: 


In [54]: 


Out[54]: 


In. [55]; 


Out[55]: 


In [56]: 


Out[56]: 


In [57]: 


In [58]: 


In [59]: 


In [60]: 
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ndim 


a.shape 


(3, 4) 


a.shape-(2,3,2) 


array([[[10, 20], 
[30, 40], 
[5e, 6011, 
[[70, 80], 
[90, 15], 
[25, 35111) 


a.ndim 


a.shape 


(2, 3, 2) 


lst=[10,"Rossum",23.45,True] 
print(lst,type(lst)) 


[10, 'Rossum', 23.45, True] «class 'list'» 


a-np.array(lst) 
print(a,type(a)) 


['10' "Rossum" '23.45' 'True'] «class 'numpy.ndarray'» 
print(1st,type(1st)) 


[19, 'Rossum', 23.45, True] «class 'list'» 


a-np.array(lst,object) 
print(a,type(a)) 


[10 'Rossum' 23.45 True] «class 'numpy.ndarray'» 
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In [62]: 


In [63]: 


In [64]: 


Out [64]: 


In [65]: 


In [66]: 


In [67]: 


In [68]: 


In [69]: 


In [70]: 


In [71]: 
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dtype 
dtype('0') 
print(a.dtype) 


object 


a.shape-(2,2) 


array([[10, 'Rossum'], 
[23.45, True]], dtype-object) 


1st-[10, "Rossum",23.45,True] 
print(1st,type(1st)) 


[10, 'Rossum', 23.45, True] «class 'list'» 


1st[0]-100 


print(lst,type(lst)) 


[100, 'Rossum', 23.45, True] «class 'list'» 


a-np.array(lst) 
print(a,type(a)) 


['100' "Rossum" '23.45' 'True'] «class 'numpy.ndarray'» 


a[2]-99.99 


print(a,type(a)) 


['100' "Rossum" '99.99' 'True'] «class 'numpy.ndarray'» 


11-[[10,20,30],[40,50,60],[70,80,90]] 
12=[[1,2,3],[4,5,6],[7,8,9]] 
print(11,type(11)) 

print(12,type(12)) 


[[10, 20, 3e], [40, 50, 60], [70, 80, 90]] «class 'list'» 
[[1, 2, 3], [4, 5, 6], [7, 8, 9]] «class 'list'» 
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IN 1: 


72 a-np.array(11) 
b-np.array(12) 
print(a,type(a)) 
print(b,type(b)) 


[[10 20 30] 

[40 50 60] 

[70 80 90]] «class 'numpy.ndarray'» 
[[1 2 3] 

[4 5 6] 

[7 8 9]] «class 'numpy.ndarray'» 


In [73]: c=a+b 
print(c,type(c)) 


[[11 22 33] 


[44 55 66] 
[77 88 99]] «class 'numpy.ndarray'» 


Im [ Ï: 
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=>"ndarray" is one of the pre-defined class of numpy module and whose object is 
used for storing the data in numpy programming in the form of 1-D, 2-D and n- 
Dimensional Arrays. 
-»|n numpy programming, we have the following essential approaches to create 
an object of ndarray. 
1. array() 
2. arange() 
3. zeros() 
4. ones() 
5. full() 
6. identity() 
7.hstack() 
8.vstack() 


=>This Function is used for converting Traditional Python Objects into ndarray 
object. 
=>Syntax:- varname=numpy.array( Object,dtype ) 

=>Here var name is an object of <class,ndarray> 

=>here array() is pre-defined function of numpy module used for 
converting Traditional Python Objects into ndrray object. 

=>object represents any Traditional Python Objects 

=>dtype represents any numpy data type such as 
int8,int16,int32,float16, float 32, float64,....etc (Internal data types of C lang) 


Examples: 


>>> import numpy as np 
>>> |1=[10,20,30,40,50,60] 


>>> print(I1,type(l1))----------------- [10, 20, 30, 40, 50, 60] «class 'list'> 
>>> a=np.array(I1) 
>>> print(a,type(a))---------------- [10 20 30 40 50 60] «class 'numpy.ndarray'> 


>>> t=(10,20,30,40,50,60,70) 
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>>> print(t,type(t))-------------- (10, 20, 30, 40, 50, 60, 70) «class 'tuple'» 
>>> a-np.array(t) 
>>> print(a,type(a))-------------- [10 20 30 40 50 60 70] «class 'numpy.ndarray'» 


>>> d1={10:1.2,20:4.5,30:6.7} 

>>> a-np.array(d1) 

>>> a----array((10: 1.2, 20: 4.5, 30: 6.7}, dtype=object) 
>>> t=(10,20,30,40,50,60) 

>>> a=np.array(t) 


>>> g-------------- array([10, 20, 30, 40, 50, 60]) 
>>> a.ndim------------ 1 

>>> a.dtype---------- dtype(‘int32') 

>>> a.shape------------- (6,) 


>>> b=a.reshape(3,2) 
>>> c=a.reshape(2,3) 


>>> b-------------- 
array([[10, 20], 
[30, 40], 
[50, 60]]) 
>>> C 


array([[10, 20, 30], 
[40, 50, 60]]) 
>>> print(b,type(b)) 
[[10 20] 
[30 40] 
[50 60]] <class 'numpy.ndarray'> 
>>> print(c,type(c)) 


[[10 20 30] 
[40 50 60]] «class 'numpy.ndarray'> 
>>> b.ndim------------- 2 
>>> c.ndim------------ 2 
>>> b.shape--------------- (3, 2) 
>>> c.shape------------- (2, 3) 
>>> d=a.reshape(3,3)-------ValueError: cannot reshape array of size 6 into shape 


(3,3) 
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In | J: 


>>> t1=((10,20),(30,40)) 
>>> print(t1,type(t1))-------------- ((10, 20), (30, 40)) «class 'tuple'> 
>>> a-np.array(t1) 
>>> a 
array([[10, 20], 
[30, 40]]) 
>>> a.ndim---------- 2 
>>> a.shape---------- (2, 2) 
>>> t1=( ((10,20,15),(30,40,25)),( (50,60,18),(70,80,35) )) 
>>> print(t1,type(t1)) 
(((10, 20, 15), (30, 40, 25)), ((50, 60, 18), (70, 80, 35))) <class 'tuple'> 
>>> a=np.array(t1) 
>>> a 
array([[[10, 20, 15], 
[30, 40, 25]], 


[[50, 60, 18], 
[70, 80, 35]]]) 
>>> print(a) 
[[[10 20 15] 
[30 40 25]] 


[[50 60 18] 
[70 80 35]]] 
>>> a.ndim 
3 
>>> a.shape 
(2,2, 3) 
>>> b=a.reshape(4,3) 
>>> b 
array([[10, 20, 15], 
[30, 40, 25], 
[50, 60, 18], 
[70, 80, 35]]) 
>>> c=a.reshape(3,4) 
>>> C 
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array([[10, 20, 15, 30], 
[40, 25, 50, 60], 
[18, 70, 80, 35]]) 

»»» d-a.reshape(3,2,2) 

>>> d 

array([[[10, 20], 

[15, 30], 


[[40, 25], 
[50, 601], 


[[18, 70], 

[80, 35]]]) 
>>> d[0] 
array([[10, 20], 

[15, 30]]) 
>>> d[1] 
array([[40, 25], 

[50, 60]]) 
>>> d[2] 
array([[18, 70], 

[80, 35]]) 
SSS 


Syntax1:- varname=numpy.arange(Value) 

Syntax2:- varname=numpy.arange(Start, Stop) 

Syntax3:- varname=numpy.arange(Start,Stop,Step) 
=>Here var name is an object of <class,ndarray> 


=>Syntax-1 creates an object of ndarray with the values from O to value-1 
=>Syntax-2 creates an object of ndarray with the values from Start to Stop-1 
=>Syntax-3 creates an object of ndarray with the values from Start to Stop-1 with 
equal 
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In | J: 


Interval of Value-----step 
=>arange() always create an object of ndarray in 1-D array only but not Possible to 
create directly 2-D and Multi Dimesional Arrays. 
-»To create 2-D and Multi Dimesional Arrays, we must use reshape() or shape 
attribute 


Examples: 

>>> import numpy as np 

>>> a-np.arange(10) 

>>> a----------- array([O, 1, 2, 3, 4, 5, 6, 7, 8, 9]) 
>>> a.ndim-------- 1 

>>> a=np.arange(50,62) 

>>> print(a,type(a))---[50 51 52 53 54 55 56 57 58 59 60 61] «class 'numpy.ndarray'> 
>>> a.ndim------ 1 

>>> a=np.arange(10,23,2) 

>>> a-----array([10, 12, 14, 16, 18, 20, 22]) 
>>> a=np.arange(10,22,2) 

>>> a-------- array([10, 12, 14, 16, 18, 20]) 

>>> b=a.reshape(2,3) 

>>> c=a.reshape(3,2) 


>>> b----- 
array([[10, 12, 14], 
[16, 18, 20]]) 
>>> C 
array([[10, 12], 
[14, 16], 
[18, 20]]) 
>>> b.ndim------ 2 
>>> c.ndim------- 2 


>>> b.shape-----(2, 3) 
>>> c.shape-----(3, 2) 
>>> |1=[ [[10,20],[30,40]], [[15,25],[35,45]] ] 


>>> |1---------- [[[10, 20], [30, 40]], [[15, 25], [35, 45]]] 
>>> a=np.arange(|1)---------- TypeError: unsupported operand type(s) for -: 'list' and 
‘int’ 
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3. zeros(): 
-»This Function is used for building ZERO matrix either with 1-D or 2-D or n-D 
=>Syntax: varname=numpy.zeros(shape,dtype) 


=>Here Shape can be 1-D(number of Zeros) or 2-D(Rows,Cols) or n-D( Number of 
Matrices, Number of Rows, Number of Columns) 


>>> import numpy as np 
>>> a=np.zeros(12) 
>>> g----------- array([O., O., O., O., O., O., O., O., O., O., O., 0.1) 
>>> a=np.zeros(12,dtype=int) 
>>> Qu... array([O, O, O, O, O, O, O, O, O, O, O, 0]) 
>>> a.reshape(3,4) 
array([[O, O, O, O], 
[O, O, O, O], 
[O, O, O, 0]]) 
>>> a.reshape(4,3) 
array([[O, O, 0], 
[0, O, 0], 
[O, O, O], 
[O, O, 0]]) 
>>> a.reshape(6,2) 
array([[O, 0], 
[O, O], 
[O, O], 
[O, O], 
[O, O], 
[O, 0]]) 
>>> a.reshape(2,6) 
array([[O, O, O, O, O, O], 
[0, O, O, O, O, 0]]) 
>>> a.reshape(2,3,2) 
array([[[O, O], 
[O, O], 
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[O, 01], 


[[O, 0], 
[O, O], 
[O, 0]]]) 


>>> a.reshape(2,2,2,2)------ ValueError: cannot reshape array of size 12 into shape 
(2,2,2,2) 
>>> a.reshape(3,2,2) 
array([[[O, O], 
[O, 0]], 


[[O, 0], 
[O, 01], 


[[O, 0], 
[O, 0111) 
»»» a.reshape(2,3,2) 
array([L[O, 0], 
[O, 0], 
[0, 0]], 


[[O, 0], 
[O, 0], 
[O, 0]]]) 
»»» a.reshape(2,2,3) 
array([L[O, O, 0], 
[0, O, 0]], 


>>> import numpy as np 
>>> a=np.zeros((3,3),dtype=int) 
>>> a 
array([[O, O, 0], 
[O, O, O], 
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[0, O, 0]]) 
>>> a-np.zeros((2,3)) 
>>> a 
array([[O., O., O.], 
[O., O., 0.11) 
>>> a-np.zeros((2,3),int) 
>>> a 
array([[O, O, 0], 
[0, O, 0]]) 
>>> a=np.zeros((3,2,3),dtype=int) 
>>> a 
array([[[O, O, O], 
[O, O, 0]], 


[[O, O, O], 
[O, 0, O]], 


[[O, O, O], 
[O, O, 0111) 
>>> print(a,type(a)) 
[[[O O 0] 
[O O 0]] 


[[O O 0] 
[O O 0]] 


[[0 0 0] 
[00 0] <class 'numpy.ndarray'> 


=>This Function is used for building ONES matrix either with 1-D or 2-D or n-D 
=>Syntax: varname=numpy.ones(shape,dtype) 


=>Here Shape can be 1-D(number of ones) or 2-D(Rows,Cols) or n-D( Number of 
Matrices, Number of Rows, Number of Columns) 
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In | J: 


Examples: 
>>> import numpy as np 
>>> a-np.ones(10) 
>>> print(a,type(a))---------- [1. 1. 1. 1. 1. 1. 1. 1. 1. 1.] <class 'numpy.ndarray'» 
>>> a-np.ones(10,dtypezint) 
>>> print(a,type(a))------------- [11111111111] <class numpy.ndarray'» 
>>> a.shape----------- (10,) 
>>> a.shape=(5,2) 
>>> a 
array([[1, 1], 

[1, 1], 

[1, 1], 

[1, 1], 

[1, 1]]) 
>>> a.ndim-------------- 2 
>>> a.shape------------ (5, 2) 
>>> a.shape=(2,5) 
>>> a 

array([[1, 1, 1, 1, 1], 
[1, 1, 1, 1, 1]]) 


>>> a.shape---------------------- (2, 5) 
>>> 

>>> a-np.ones((3,4),dtypezint) 
>>> a 


array([[1, 1, 1, 1], 

[1, 1, 1, 1], 

[1, 1, 1, 1]]) 
>>> a=np.ones((4,3),dtype=int) 
>>> print(a,type(a)) 

[[1 1 1] 

[11 1] 

[11 1] 

[11 1]] «class 'numpy.ndarray'5 
>>> a.shape---------- (4, 3) 
>>> a.shape=(3,2,2) 
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>>> a 
array([[[1, 1], 
[1, 1]], 


[[1, 1], 
[1,1], 


[[1, 1], 
[1, 1]]]) 
>>> a=np.ones((4,3,3),dtype=int) 
>>> a 
array([[[1, 1, 1], 
[1,1,1], 
[1, 1, 1]], 


[[1, 1, 1], 
Ea 1); 
[1, 1, 111, 


[[1, 1, 1], 
[1, 1, 1], 
[1, 1, 111, 


[[1, 1, 1], 
[1, 1, 1], 
[1, 1, 1]]]) 


=>This is function is used for building a matrix by specifying fill value either 1-D or 
2-D or n-D 
=>Syntax:- 
varname=numpy.full(shape,fill_value,dtype) 
=>varname is an obejct of <class, numpy.ndarray> 
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=>Here Shape can be 1-D(number of Fill Value) or 2-D(Rows,Cols) or n-D( Number 
of Matrices,Number of Rows, Number of Columns) 
-»fill value can be any number of programmer choice 


Examples: 
>>> a-np.full(3,1) 
>>> g--------- array([1, 1, 1]) 
>>>print(type(a))-------- sclass,numpy.ndarray? 
>>> a-np.full(3,9) 
>>> R array([9, 9, 9]) 
>>> a-np.full(6,8) 
>>> g------------- array([8, 8, 8, 8, 8, 8]) 
>>> a.shape=(3,2) 
>>> a 
array([[8, 8], 
[8, 8], 
[8, 811) 
>>> a-np.full(6,9) 
Rez array([9, 9, 9, 9, 9, 9]) 
>>> a.reshape(2,3) 
array([[9, 9, 9], 
[9, 9, 911) 
>>> a=np.full((3,3),9) 
>>> a 
array([[9, 9, 9], 
[9, 9, 9], 
[9, 9, 911) 
>>> a=np.full((2,3),6) 
>>> a 
array([[6, 6, 6], 
[6, 6, 6]]) 
>>> a.reshape(3,2) 
array([[6, 6], 
[6, 6], 
[6, 6]]) 
>>> a=np.full((3,3,3),7) 
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>>> a 
array([[[7, 7, 7], 
[7,7,7], 
[7, 7, 711, 


[[7, 7, 71, 
[7, 7, 7], 
[7, 7, 711, 


[[7, 7, 7], 


=>This function always bulid Identity or unit matrix 

=>Syntax:- varname=numpy.identity(N,dtype) 

=>Here N represents Either we can take Rows or Columns and PVM takes as NXN 
Matrix (Square Matrix--Unit or Identity) 


Examples: 
>>> import numpy as np 
>>> a=np.identity(3,dtype=int) 
>>> print(a,type(a))------------- 
[[100] 
[010] 
[00 1]] <class 'numpy.ndarray'> 
>>> a=np.identity(5,dtype=int) 
>>> print(a,type(a)) 
[[10000] 
[01000] 
[00100] 
[00010] 
[0000 1]] «class 'numpy.ndarray'5 
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7. numpy.hstack() 
=>numpy()hstack stacks arrays horizontally. 
=>All the input arrays must have same number of dimensions, but the nested arrays 
of different input arrays can have different number of columns. This is because the 
horizontal stack is not restricted to the vertical alignments. 
varname=numpy.hstack(ndarrayobj1,(ndarrayobj2) 
Examples: 
import numpy as np 
a - np.array([1, 2, 3]) 
b = np.array([4, 5, 6]) 
np.hstack((a,b))--------- # [1,2,3,4,5, 6] 
import numpy as np 
a - np.array([[1, 2], [3, 4]]) 
b = np.array([[4, 5, 6], [7, 8, 911) 
np.hstack((a,b)) & [[1, 2, 4, 5, 6], 
[3, 4, 7, 8, 9]] 


numpy.vstack() stacks arrays vertically, and the number of columns of input arrays 
must be the same. This is because NumPy array requires all the nested arrays to 
have the same size. If you try to vertically stack 2 arrays with different number of 
columns we get ValueError. 

Syntax: 


varname=numpy.hstack(ndarrayobj1,(ndarrayobj2) 


Examples: 

import numpy as np 

a = np.array([1, 2, 3]) 

b = np.array([4, 5, 6]) 

np.vstack((a,b))--------- # [[1 2 3], 
[4 5 6]] 
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import numpy as np 

a = np.array([[1, 2], [3,4]]) 
b = np.array([[4, 5], [5,6]]) 
np.vstack((a,b)) #[[1, 2], 
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In [1]: 


In [2]: 


In [3]: 


En 51]: 


In [6]: 


Out[6]: 


In: [7]: 


Out [7]: 


In [8]: 


Out [8]: 


In [9]: 


In [10]: 


In [11]: 
0Wt [22]; 
In [12]: 
Out [12]: 
In [13]: 


Out[13]: 
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import numpy as np 


print(np. version ) 


1.21.5 


x=10 
print(x,type(x)) 


10 «class 'int'» 


a=np.array(x) 
print(a,type(a)) 


10 «class 'numpy.ndarray'» 


array(10) 


a.ndim 


o 


a.shape 


O 


x=[10] 
print(x,type(x)) 


[10] «class 'list'» 


a-np.array(x) 
print(a,type(a)) 


[10] «class 'numpy.ndarray'» 


array([10]) 


a.ndim 
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14 


In [16]: 


Ene [17]: 


Out[17]: 


In [18]: 


Out[18]: 


In [19]: 


In [20]: 


In [21]: 


Out[21]: 


In [22]: 


Out [22]: 


In [23]: 


In [24]: 


Out [24]: 


Im [25]: 
Out[25]: 
In [26]: 


Out [26]: 


r=range(10,25) 


print(r,type(r)) 
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range(10, 25) «class 'range'» 


a-np.array(r) 
print(a,type(a),len(a)) 


[10 11 12 13 14 15 16 17 18 19 20 21 22 23 24] «class 'numpy.ndarray'» 15 


a.ndim 


a.shape 


(15,) 


a.shape=(3,5) 


print(a,type(a)) 


[[10 11 12 13 14] 
[15 16 17 18 19] 
[20 21 22 23 24]] «class 'numpy.ndarray'> 


a.ndim 


a.shape 


(3, 5) 


a.shape=(5,3) 


array([[10, 
[13, 
[16, 
[19, 
[22, 


a.ndim 


a.shape 


(5, 3) 


11, 
14, 
17, 
20, 
23, 


12], 
15], 
18], 
21], 
24]]) 
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In | ]: 


27 


In [28]: 


Out [28]: 


In [29]: 


In [30]: 


Out[30]: 


In [31]: 


In [34]: 


In [35]: 


In [36]: 
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r=range(10,25) 
print(r,type(r)) 
a=np.array(r, dtype=float) 
print(a,type(a),len(a)) 


range(10, 25) «class 'range'» 


[10. 11. 12. 13. 14. 15. 16. 17. 18. 19. 20. 21. 22. 23. 24.] «class 'numpy.ndarray'» 1 


5 


a.dtype 


dtype('float64') 


r-range(10,25) 
print(r,type(r)) 
a-np.array(r,) 
print(a,type(a),len(a)) 


range(10, 25) «class 'range'» 


[10 11 12 13 14 15 16 17 18 19 20 21 22 23 24] «class 'numpy.ndarray'» 15 


a.dtype 


dtype('int32') 


1st-[10,20,35,67,12,34] 
print(1st,type(1st)) 
a=np.array(Ist) 
print(a,type(a)) 


[10, 20, 35, 67, 12, 34] «class 'list'» 


[10 20 35 67 12 34] «class 'numpy.ndarray'» 


print("Dimesion-",a.ndim) 
print( "shape-",a.shape) 
print( "Data Type=",a.dtype) 


Dimesion- 1 
shape- (6,) 
Data Type- int32 


a.shape=(3,2) 


print(a) 
print("Dimesion=",a.ndim) 
print("“shape=",a.shape) 
print("Data Type=",a.dtype) 


[[10 20] 

[35 67] 

[12 34]] 
Dimesion- 2 
shape- (3, 2) 
Data Type- int32 
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In [ ]: 


37 


In [38]: 


In [39]: 


In [40]: 


In [41]: 


In- [42]: 


Out [42]: 


In [43]: 
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a.shape=(2,3) 

print(a) 
print("Dimesion=",a.ndim) 
print("shape=",a.shape) 
print("Data Type=",a.dtype) 


[[10 20 35] 

[67 12 34]] 
Dimesion= 2 
shape= (2, 3) 
Data Type= int32 


tp1-(10,20,35,67,12, 34) 
print(tpl,type(tpl)) 
a-np.array(tpl) 
print(a,type(a)) 


(10, 20, 35, 67, 12, 34) «class 'tuple'» 
[10 20 35 67 12 34] «class 'numpy.ndarray'» 


a.shape=(2,3) 

print(a) 
print("Dimesion=",a.ndim) 
print("shape=",a.shape) 
print( "Data Type=",a.dtype) 


[[10 20 35] 

[67 12 34]] 
Dimesion- 2 
shape- (2, 3) 
Data Type- int32 


s-(10,20,35,67,12,34) 


print(s,type(s)) 
a-np.array(s) 


print(a,type(a)) 


(34, 35, 67, 20, 10, 12) «class 'set'» 
(34, 35, 67, 20, 10, 12) «class 'numpy.ndarray'» 


print(a.ndim) 
print(a.shape) 


e 
O 


w 


array({34, 35, 67, 20, 10, 12}, dtype-object) 


d1={10:"Apple",20:"Mango",30:"Kiwi",40:"Guava"} 
print(d1,type(d1)) 


(10: 'Apple', 20: 'Mango', 30: 'Kiwi', 40: 'Guava') «class 'dict'> 
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In | ]: 


44 


In [45]: 


Out [45]: 


In [46]: 


In [47]: 


In [48]: 


In [49]: 
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a-np.array(d1) 
print(a,type(a)) 


(10: 'Apple', 20: 'Mango', 30: 'Kiwi', 40: 


array((10: 'Apple', 20: 'Mango', 30: 'Kiwi', 40: 


print(a.ndim) 
print(a.shape) 


0 
O 


Ist=[10, 20, 30,40,50,60,70,80,90,15,25,35,55,65,25,75] 


print(lst,type(lst)) 


[10, 20, 30, 40, 50, 60, 70, 80, 90, 15, 25, 35, 55, 65, 25, 75] «class 'list'» 


a-np.array(1st) 
print(a,type(a)) 

print( "Dimesion-",a.ndim) 
print( "shape-",a.shape) 
print( "Data Type=",a.dtype) 


[10 20 30 40 50 60 70 80 90 15 25 35 55 65 25 75] «class 'numpy.ndarray'» 


Dimesion- 1 
shape- (16,) 
Data Type- int32 


a.shape=(4,4) 

print(a) 
print("Dimesion=",a.ndim) 
print("shape=",a.shape) 


[[10 20 30 40] 
[50 60 70 80] 
[90 15 25 35] 
[55 65 25 75]] 

Dimesion= 2 

shape= (4, 4) 
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'Guava'), dtype=object) 
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50 


Ih - [52]; 


In [52]: 
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a 
prn 
prn a.ndi ) 
pr n hape) 
[ 

.shape-(8,2) 

i t(a) 

i t("Dimesion-", m 


i t("shape-",a.s 


[10 20] 

[30 40] 

[50 60] 

[70 80] 

[90 15] 

[25 35] 

[55 65] 

[25 75]] 
Dimesion- 2 
shape- (8, 2) 


a.shapez(2,4,2) 

print(a) 
print("Dimesion=",a.ndim) 
print("shape=",a.shape) 


[[[1e 20] 
[30 40] 
[50 60] 
[70 80]] 


[[90 15] 
[25 35] 
[55 65] 
[25 75]]] 
Dimesion- 3 
shape- (2, 4, 2) 


a.shape=(2,2,2,2) 
print(a) 
print("Dimesion=",a.ndim) 
print( "shape-",a.shape) 


[[[[10 20] 
[30 401] 


[[50 60] 
[70 80]]] 


[[[90 15] 
[25 35]] 


[[55 65] 
[25 75111] 


Dimesion- 4 
shape- (2, 2, 2, 2) 
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53 


In [54]: 


In [55]: 


In [56]: 


In [58]: 


In [59]: 
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a=np. 
print 

print a.ndim) 
print hape) 

[ 


. shape=(16, ) 
int(a) 
int("Dimesion=", 
int("shape=",a.s 


10 20 30 40 50 60 70 80 90 15 25 35 55 65 25 75] 


Dimesion= 1 
shape= (16,) 


Function Name---arange() 


syntax1: numpy.arnage(VaLue)----- > 0 to Value-1 
syntax2: numpy.arnage(Begin, End)----- > Begin to End-1 
Syntax3: numpy.arnage(Begin, End, Step) - - - -- » Begin to End-1 with equal Interval with step 


4 YS E 


1st-[[10,20,30,40],[50,60,70,80],[90,15,25,35],[55,65,25,75]] 
print(1st,type(1st)) 

a=np.array(Ist) 

print(a) 

print("Dimesion=",a.ndim) 

print("shape=",a.shape) 


[[10, 20, 30, 40], [50, 60, 70, 80], [90, 15, 25, 35], [55, 65, 25, 75]] <class 'list'> 
[[10 20 30 40] 
[50 60 70 80] 
[99 15 25 35] 
[55 65 25 75]] 
Dimesion= 2 
shape= (4, 4) 


Function Name---arange() 

Syntax1: numpy.arnage(Value)----- > 6 to Value-1 

Syntax2: numpy.arnage (Begin, End)----- > Begin to End-1 

Syntax3: numpy.arnage (Begin, End, Step)----- > Begin to End-1 with equal Interval with step 


4 O d 


a=np.arange(9) 
print(a,type(a)) 

print ("Dimesion=",a.ndim) 
print("shape=",a.shape) 


[012345 67 8] <class 'numpy.ndarray'> 
Dimesion- 1 
shape- (9,) 


a.shape=(3,3) 
print(a,type(a)) 

print ("Dimesion=",a.ndim) 
print("shape=",a.shape) 


[[o 1 2] 


[6 7 8]] «class 'numpy.ndarray'» 
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In[ l]: a 
pr 
pr a.ndim) 
pr hape) 
[ 
60 arange(10, 35) 


(a,type(a)) 
("Dimesion-", 
("shape-",a.s 


10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 
34] «class 'numpy.ndarray'» 

Dimesion- 1 

shape- (25,) 


In [61]: a.shape=(5,5) 
print(a,type(a)) 
print( "Dimesion-",a.ndim) 
print( "shape-",a.shape) 


[[10 11 12 13 14] 

[15 16 17 18 19] 

[20 21 22 23 24] 

[25 26 27 28 29] 

[30 31 32 33 34]] «class 'numpy.ndarray'» 
Dimesion- 2 
shape- (5, 5) 


In [62]: a=np.arange(10,51,5) 
print(a,type(a)) 
print( "Dimesion-",a.ndim) 
print("shape=",a.shape) 


[10 15 20 25 30 35 40 45 50] «class ‘numpy.ndarray' > 
Dimesion- 1 
shape- (9,) 


In [63]: a.shape=(3,3) 
print(a,type(a)) 
print("Dimesion=",a.ndim) 
print( "shape-",a.shape) 


[[10 15 20] 

[25 30 35] 

[40 45 50]] «class 'numpy.ndarray'» 
Dimesion- 2 
shape- (3, 3) 


In [64]: #Function Name:  zeros() 
#>Syntax: varname-numpy.zeros(shape,dtype) 


In [65]: a=np.zeros(6) 
print(a,type(a)) 


[0. O. ©. O. O. @.] «class 'numpy.ndarray'» 
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In [66]: a=np.zeros(6,dtype=int) 


6/7/23, 7:40 PM Number of approaches to create an object of ndrray - Jupyter Notebook 


In [ |]: a=np. 


print 
print a.ndim) 
print hape) 
[ 
67 .shape=(3,2) 
int(a,type(a)) 


int("Dimesion=", 
int("shape=",a.s 


[e 0] 

[e e] 

[e 0]] «class 'numpy.ndarray'» 
Dimesion- 2 
shape- (3, 2) 


In [68]: a=np.zeros((3,3),int) 
print(a,type(a)) 
print("Dimesion=",a.ndim) 
print( "shape-",a.shape) 


[[e e e] 

[e e e] 

[0 O 0]] «class 'numpy.ndarray'» 
Dimesion- 2 
shape- (3, 3) 


In [69]: a=np.zeros((4,5),int) 
print(a,type(a)) 
print( "Dimesion-",a.ndim) 
print("shape=",a.shape) 


[[000 e e] 

[00 0 0 0] 

[o 0 0 0 0] 

[9 0 0 O 0]] «class 'numpy.ndarray'» 
Dimesion- 2 


shape- (4, 5) 


In [70]: a=np.zeros((2,4,5),int) 
print(a,type(a)) 
print("Dimesion-",a.ndim) 
print( "shape-",a.shape) 


[[[0 e e e e] 
[0 0 0 0 0] 
[0 0 0 0 0] 
[0 e e e e]] 
[[e e e e e] 
[0000 0] 
[06 0 0 0] 
[0 © 0 O 0]]] «class 'numpy.ndarray'» 
Dimesion- 3 
shape- (2, 4, 5) 


In [71]: #Function Name: ones() 
localhost:8888/noteboc ka RUR bsf approaches to create n SEARS dune? 
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In[ ]: 


732. 


Ta [73]: 


In [74]: 


In [75]: 


In [76]: 


Number of approaches to create an object of ndrray - Jupyter Notebook 


a=np. ( 
print y 
print a.ndi ) 
print hape) 
[ 
ones 8) 
(a,t pe(a)) 
("Dimesion-", m 


("shape=",a.s 


1. 1. 1. 1. 1. 1. 1. 1.] «class 'numpy.ndarray'» 
Dimesion- 1 
shape- (8,) 


a-np.ones(8,int) 
print(a,type(a)) 

print( "Dimesion-",a.ndim) 
print( "shape-",a.shape) 


[111111 1 1] «class 'numpy.ndarray'> 
Dimesion- 1 
shape- (8,) 


a.shape=(4,2) 
print(a,type(a)) 
print("Dimesion=",a.ndim) 
print("shape=",a.shape) 


[[1 4] 

[1 1] 

[1 1] 

[1 1]] «class 'numpy.ndarray'» 
Dimesion- 2 
shape- (4, 2) 


a.shape=(2,2,2) 
print(a,type(a)) 

print ("Dimesion=",a.ndim) 
print("shape=",a.shape) 


[[[1 1] 
[1 1]] 


[[1 1] 
[1 1]]] «class 'numpy.ndarray'» 
Dimesion- 3 
shape- (2, 2, 2) 


a-np.ones((4,3),int) 
print(a,type(a)) 
print("Dimesion=",a.ndim) 
print("shape=",a.shape) 


[[1 1 1] 
[2 1 3] 
[1 1 1] 
[1 1 1]] <class 'numpy.ndarray'> 


e= 
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In[ ] 


77 


In [78]: 


In [82]: 


In [83]: 


In [84]: 
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a-np. ( 
print y 
print 
print 


ones (3,4,3),int) 
(a,t pe(a)) 
("Dimesion=",a.nd m 
("shape=",a.shape 


[[1 1 1] 
[1 1 1] 
[1 1 1] 
[1 1 1]] 

[[1 1 1] 
[1 1 1] 
[1 1 1] 
[1 1 1]] 

[[1 1 1] 
[1 1 1] 
[1 1 1] 


[1 1 1]]] <class 'numpy.ndarray'> 
Dimesion= 3 
shape= (3, 4, 3) 


#Function Name: full() 
#>Syntax: varname-numpy.full(shape,filLl value, dtype) 


a=np.full(4,fill value-8) 
print(a,type(a)) 
print("Dimesion=",a.ndim) 
print( "shape-",a.shape) 


[8 8 8 8] «class 'numpy.ndarray'» 
Dimesion- 1 
shape- (4,) 


a.shape=(2,2) 
print(a,type(a)) 

print ("Dimesion=",a.ndim) 
print("shape=",a.shape) 


[[8 8] 

[8 8]] «class 'numpy.ndarray'» 
Dimesion- 2 
shape- (2, 2) 


a=np.full((4,4),fill value="KVR") 
print(a,type(a)) 

print( "Dimesion-",a.ndim) 

print( "shape-",a.shape) 


[['KVR' 'KVR' 'KVR' 'KVR'] 
['KVR' 'KVR' 'KVR' 'KVR'] 
['KVR' 'KVR' 'KVR' 'KVR'] 
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In[ ]: 


85 


In [86]: 


In [87]: 


In [88]: 


In [89]: 
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a-np. ( 

print y 

print di ) 
print ) 

[ 


full (4,4),fill value-4) 
(a,t pe(a)) 
("Dimesion=",a.ndim) 
("shape=",a.shape) 


[4 4 4 4] 

[4 4 4 4] 

[44 4 4] 

[4 4 4 4]] <class 'numpy.ndarray'» 
Dimesion- 2 
shape- (4, 4) 


a-np.full((2,4,4),fill value-9) 
print(a,type(a)) 

print( "Dimesion-",a.ndim) 
print("shape=",a.shape) 


[[[9 9 9 9] 
[9 9 9 9] 
[9 9 9 9] 
[9 9 9 9]] 

[[9 9 9 9] 
[9 9 9 9] 
[9 9 9 9] 


[9 9 9 9]]] «class 'numpy.ndarray'» 
Dimesion- 3 
shape- (2, 4, 4) 


#Function Name:  identity() 
#>Syntax: varname=numpy.identity(N, dtype) 


a=np.identity(3, int) 
print(a,type(a) ) 
print("Dimesion=",a.ndim) 
print("shape=",a.shape) 


[[1 e e] 

[e 1 0e] 

[e O 1]] «class 'numpy.ndarray'» 
Dimesion- 2 
shape- (3, 3) 


a=np.identity(4, int) 
print(a,type(a)) 
print("Dimesion=",a.ndim) 
print("shape=",a.shape) 


[[10 e e] 
[0 1 e 0] 
[0 01 0] 
[0 O O 1]] «class 'numpy.ndarray'» 
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In [ ]: 
90 


In [91]: 


In [94]: 


In [96]: 


In [97]: 


In [98]: 


In [99]: 


Number of approaches to create an object of ndrray - Jupyter Notebook 


print(a[0,0]*a[1,1]*a[2,2]*a[3,3]) 


1 


#Function Name: hstack() 
#>Syntax: varname=numpy.hstack((ndarryobj1,ndarryobj1)) 


a-np.array([[10,20,30],[40,50,60]]) 
print(a,type(a)) 

print(a.ndim) 

print(a.shape) 


[[10 20 30] 
[40 50 60]] «class 'numpy.ndarray'» 
2 


(2, 3) 


b=np.array([[100,200],[400,500]]) 
print(b,type(b)) 

print(b.ndim) 

print(b.shape) 


[[100 200] 

[400 500]] «class 'numpy.ndarray'» 
2 
(2, 2) 


c-np.hstack((a,b)) 
print(c,type(c)) 
print(c.ndim) 
print(c.shape) 


[[ 10 20 30 100 200] 
[40 50 60 400 500]] «class 'numpy.ndarray'» 
2 


(2, 5) 


c-np.hstack((b,a)) 
print(c,type(c)) 
print(c.ndim) 
print(c.shape) 


[[100 200 10 20 30] 
[400 500 40 50 60]] «class 'numpy.ndarray'> 
2 


(2, 5) 


a-np.array([[10,20,30],[40,50,60]]) 
print(a,type(a)) 

print(a.ndim) 

print(a.shape) 


[[10 20 30] 
[40 50 60]] «class 'numpy.ndarray'» 
2 


(2, 3) 
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In [100  bznp.array([[10,20,30], [40,50,60], [70,80,90]]) 
print(b,type(b)) 
print(b.ndim) 
print(b.shape) 


[[10 20 30] 

[40 50 60] 

[70 80 90]] «class 'numpy.ndarray'» 
2 


(3, 3) 


In [101]: c=np.vstack((a,b)) 
print(c,type(c)) 
print(c.ndim) 
print(c.shape) 


[[10 20 30] 

[40 50 60] 

[10 20 30] 

[40 50 60] 

[70 89 90]] «class 'numpy.ndarray'» 
2 
(5, 3) 


In [102]: c=np.vstack((b,a)) 
print(c,type(c)) 
print(c.ndim) 
print(c.shape) 


[[10 20 30] 

[40 50 60] 

[70 80 90] 

[10 20 30] 

[40 50 60]] «class 'numpy.ndarray'» 
2 


(5, 3) 
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--»|f we want to access Single element of 1D,2D and N-D arrays we must use the 
concept of Basic Indexing. 


=>Syntax:- ndarrayname [ Index ] 


=>Here 'index' can be either either +ve or -ve indexing 


>>> a=np.array([10,20,30,40,50,60]) 
>>> a 

array([10, 20, 30, 40, 50, 60]) 

>>> a[0] 

10 


>>>import numpy as np 
>>> a=np.array([10,20,30,40,50,60]) 
>>> b=a.reshape(2,3) 
>>> b 
array([[10, 20, 30], 
[40, 50, 60]]) 
>>> b[0,0] 
10 
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»»» b[0,1] 
20 
>>> b[1,2] 
60 


>>> a-np.array([10,20,30,40,50,60,70,80]) 
>>> b=a.reshape(2,2,2) 
>>> b 
array([[[10, 20], 
[30, 40], 


[[50, 60], 
[70, 80]]1) 


>>> b[0,0,0]----------- 10 
>>> b[-1,0,0] WELT 50 
>>> b[-2,1,1] DEL ERE ES 40 
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In [12]: #INDEXING OPERATIONS ON NDARRAY 
#Indexing Operations on 1-D 


In [2]: import numpy as np 


In [4]: 1st-[10,20,30,40,50,60,70,80,90] 
a-np.array(lst) 
print(a,type(a)) 
[10 20 30 40 50 60 70 80 90] «class 'numpy.ndarray'» 


In [5]: a[0] 


Out[5]: 10 


In [6]: a[-9] 


Out[6]: 10 


In [7]: a[-1] 


Out[7]: 90 


In [8]: a[len(a)-1] 


Out[8]: 90 
In [9]: a[3] 
Out[9]: 40 


In [10]: a[30] # IndexError 


IndexError Traceback (most recent call last) 
~\AppData\Local\Temp\ipykernel_3264\1902892344.py in «module» 
----» 1 a[30] 


IndexError: index 30 is out of bounds for axis 0 with size 9 


In [11]: Indexing Operations on 2-D 
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In [ 3]: 


IN: L ï: 


14 


In [15]: 


Out[15]; 


In [16]: 


Out [16]: 


In [17]: 


Out [17]: 


In [18]: 


Out[18]: 


In [19]: 


In [20]: 
Out [20]: 
In. [21]: 
Out [21]: 
In [22]: 


Qut[22]: 


INDEXING OPERATIONS ON NDARRAY - Jupyter Notebook 


1st-[10,20,30,40,50,60,70,80,90] 
a-np.array(lst) 
print(a,type(a)) 


[10 20 30 40 50 60 70 80 90] «class 'numpy.ndarray'» 


a.shape=(3,3) 
print(a,type(a)) 
print("Dimension=",a.ndim) 
[[1e 20 30] 

[40 50 60] 


[70 80 90]] <class 'numpy.ndarray'> 
Dimension= 2 


a[1,1] 


50 


a[1,2] 


60 


a[2,2] 


90 


a[0,0] 


10 


print(a) 
[[10 20 30] 


[40 50 60] 
[70 se 90]] 


ato) 

array([10, 20, 30]) 
a[-3] 

array([10, 20, 30]) 
a[2,1] 


80 
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In [ 3]:|a[ 


Out[ J: ar a ( (2) 


In [2 ]: @[-1,-2] 


Dot[23]: 8e 


In [24]: print(a) 
[[1e 20 3e] 


[40 50 60] 
[70 80 90]] 


In [25]: a[1][1] 


Out[25]: 50 


In [26]: a[2][2] 


Out[26]: 90 


In [27]: #Indexing Operations on 2-D 
1st-[10,20,30,40,50,60,70,80,90,15,25,35] 
a-np.array(1st) 
print(a,type(a)) 


[10 20 30 40 50 60 70 80 90 15 25 35] «class 'numpy.ndarray'» 


In [28]: a.shape=(2,3,2) 


In [29]: print(a) 
[[[1e 20] 

[30 40] 

[50 60]] 

[[70 80] 


[90 15] 
[25 35]]] 


In [30]: a[@,1,1] 
Out[30]: 40 

In [31]: a[e][1][1] 
Out[31]: 40 

In [32]: a[e] 


localhost 8888 ndtebookARDEX Nd d Ben Kids ON NDARRAY.ipynb# 
[30, 40], 


6/8/23, 7:46 PM INDEXING OPERATIONS ON NDARRAY - Jupyter Notebook 


3 

3 1] 

33 rey [[7 , 80], 
[90, 15], 
[255 35]]) 


34 |a[42,2,1] 


Out[34]: 60 


In [ ]: 
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>>> a-np.array([10,20,30,40,50,60,70]) 


>>> g-------—---- array([10, 20, 30, 40, 50, 60, 70]) 
>>> a[::-1]----------- array([70, 60, 50, 40, 30, 20, 10]) 
>>> a[::]----------- array([10, 20, 30, 40, 50, 60, 70]) 


Syntax:- ndrrayobj[ i,j] 
here 'i' represents Row Index 
here 'j' represents Column Index 
(OR) 
Syntax: | 2dndrrayobj[Row Index, Column Index] 


Syntax: | 2dndrrayobj[begin:end:step, begin:end:step] 


>>> a-np.array([[10,20,30],[40,50,60]]) 
>>> a 
array([[10, 20, 30], 
[40, 50, 60]]) 
>>> a[0,0] 
10 
>>> a[0:,0:1] 
array([[10], 


localhost:8888/notebooks/SLICING OPERATIONS ON NDARRAY.ipynb# 16 


6/8/23, 7:46 PM SLICING OPERATIONS ON NDARRAY - Jupyter Notebook 


Tul T: 


[40]]) 
>>> a[0:,1:2] 
array([[20], 

[50]]) 
>>> a[1:,:] 
array([[40, 50, 60]]) 


Syntax X 3dndrrayobjl[i,j,k] 


here 'i' represents Which 2D matrix ( Matrix Number-->0 1 2 3 45...... ) 
here 'j' represents which Rows in that 2D matrix 
here 'k' represents which Columns in that 2D matrix 
(OR) 
Syntax: | 3dndrrayobj[ Matrix Index, Row Index, Column Index ] 
(OR) 
Syntax: | 3dndrrayobj[begin:end:step, begin:end:step, begin:end:step | 


>>> Ist=[ [ [1,2,3],[4,5,6],[7,8,9] ],[ [13,14,15],[16,17,18],[19,20,21]]] 
>>> print(Ist) 
[[[1, 2, 3], [4, 5, 6], [7, 8, 9]], [[13, 14, 15], [16, 17, 18], [19, 20, 21]]] 
>>> arr2=np.array(Ist) 
>>> print(arr2) 
[[[12 3] 

[4 5 6] 

[7 8 9]] 


[[13 14 15] 
[1617 18] 
[19 20 21]]] 

>>> arr2.ndim 

3 

>>> arr2.shape 
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In[ ]: al 


Out[ J]: ra( e 
3 


(2, 3, 3) 
In[ ]: >>> arr2[:,:,0:1] 
array([[[ 1], 
[4], 
[ 7], 


[13], 

[16], 
[19]]]) 
>>> arr2[:,:,:1] 
array([[[ 1], 
[4], 

[ 7], 


[13], 

[16], 

[19]]]) 
>>> arr2[: , 0:2, 1:3] 
array([[[ 2, 3], 

[ 5, 61], 


[[14, 15], 

[17, 18]]]) 
>>> arr2[: , :2, 1:] 
array([[[ 2, 3], 

[ 5, 61], 


[[14, 15], 
[17, 18]]]) 
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Tal. T: 


In [1]: 


In [2]; 


Inm. [3]; 


In [4]: 


Out [4]: 


In [5]: 


Out[5]: 


In [6]: 


Out[6]: 


In [7]; 


Out[7]: 


In [8]: 


Out[8]: 


In [9]: 


In [10]: 


In. [11]: 


Out[11]: 


SLICING OPERATIONS ON NDARRAY - Jupyter Notebook 


#SLICING (OPERATIONS ON NDARRAY--1D Array 


import numpy as np 


1st-[10,20, 30,40, 50,60,70,80,90] 

a-np.array(1st) 

print(a,type(a)) 

[10 20 30 40 50 60 70 80 90] «class 'numpy.ndarray'» 


a[2:5] 


array([30, 40, 50]) 


a[2:] 


array([30, 40, 50, 60, 70, 80, 90]) 


a[:5] 


array([10, 20, 30, 40, 50]) 


array([10, 30, 50, 70, 90]) 


a[::-1] 


array([90, 80, 70, 60, 50, 40, 30, 20, 10]) 


#SLICING OPERATIONS ON NDARRAY--2D Array 


1st-[10,20,30,40,50,60,70,80,90] 
a-np.array(lst) 

a.shapez(3,3) 

print(a,type(a)) 


[[10 20 30] 


[40 50 60] 
[70 80 90]] «class 'numpy.ndarray'» 


a[0:3,1:2] 


array([[20], 
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In [12]: ray [[2 ], 
[50], 
[80]]) 


13 a[ 22,2:2] 
Out[13]: array([[20], 


[50], 
[80]]) 


In [14]: a[::1,1:2:1] 
Out[14]: array([[20], 


[50], 
[80]]) 


In [15]: print(a) 
[[10 20 30] 


[40 50 60] 
[70 se 90]] 


In [16]: a[1:3,0:3] 


Out[16]: array([[40, 50, 60], 
[70, 80, 90]]) 


In [17]: a[1:,:] 


Out[17]: array([[40, 50, 60], 
[70, 80, 9011) 


In [18]: a[1::1,::] 


Out[18]: array([[40, 50, 60], 
[70, 80, 90]]) 


In [19]: |a[1::1,::1] 


Out[19]: array([[40, 50, 60], 
[70, 80, 90]]) 


In [20]: print(a) 


[[10 20 30] 


40 50 60] 
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In [| 1]: 


) 
) 


21 a[0:2,1:3] 


Out[21]: array([[20, 30], 
[50, 60]]) 


In [22]: |a[:2,1:] 


Out[22]: array([[20, 30], 
[50, 60]]) 


In [23]; |a[:2:1,1::] 


Out[23]: array([[20, 30], 
[50, 60]]) 


In [24]: |a[:2:1,1::1] 


Out[24]: array([[20, 30], 
[50, 60]]) 


In [25]: print(a) 
[[10 20 30] 


[40 50 60] 
[70 80 90]] 


In [26]: | a[0:3:2,0:3] 


Out[26]: array([[10, 20, 30], 
[70, 80, 90]]) 


In [27]: |a[::2,:] 


Out[27]: array([[10, 20, 30], 
[70, 80, 90]]) 


In [28]: |a[::2,::] 


Out[28]: array([[10, 20, 30], 
[70, 80, 90]]) 


In [29]: |a[::2,::1] 


Out[29]: array([[10, 20, 30], 
[70, 80, 9011) 


In [30]: print(a) 
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3d 0:3:2,0:3:2] 
31 ray [[1 , 30], 
[70, 90]]) 


In [32]: |a[::2,::2] 


Out[32]: array([[10, 30], 
[70, 90]]) 


In [33]: | a[0::2,0: :2] 


Out[33]: array([[10, 30], 
[70, 90]]) 


In [34]: a[:3:2,:3:2] 


Out[34]: array([[10, 30], 
[70, 90]]) 


In [36]: #SLICING OPERATIONS ON NDARRAY--nD Array 
Ist=[10,20,30,40,50,60,70,80,90,15,25,35,65,75,85,15,55,65] 
a=np.array(Ist) 
a.shape=(3,2,3) 
print(a,type(a)) 


[[[10 20 30] 
[40 50 60]] 


[[70 80 90] 
[15 25 35]] 


[[65 75 85] 
[15 55 65]]] «class 'numpy.ndarray'» 


In [37]: a[0:3,0:1,0:3] 
Out[37]: array([[[10, 20, 30]], 
[[70, 80, 9e]], 


[[65, 75, 85111) 
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Tal ÏE: 


38 


In [39]: 


Out [39]: 


In [40]: 


Out [40]: 


In [41]: 


Out [41]: 


In [42]: 


In [43]: 


Out [43]: 


print(a) 


[[[10 20 
[40 50 


[[7e 8e 
[15 25 


[[65 75 
[15 55 
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30] 
691] 


90] 
35]] 


85] 
65]1] 


a[0:2,:,1:3] 


array([[[20, 
[50, 


[[80, 
[25, 


a[0:2,::,1:] 


array([[[20, 
[50, 


[[80, 
[25, 


3e], 
6911, 


90], 
35111) 


30], 
60]], 


9e], 
35111) 


a[0:2:1,::1,1::1] 


array([[[20, 30], 
[50, 60]], 


[[80, 9e], 
[25, 35]]]) 


print(a) 


[[[10 20 
[49 50 


[[7e se 
[15 25 


[[65 75 
[15 55 


30] 
60] ] 


90] 
35]] 


85] 
65]]] 


a[0:3,0:1,::2] 
array([[[10, 30]], 


[[70, 90]], 
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44 1511,1:2] 
44 ray([[[10, 301], 
[[7e, 9011, 
[[65, 85]]]) 
in [45]: [a[::1,:1:1,::2] 
Out[45]: array([[[10, 3011, 
[[70, 9011, 


[[65, 85]]]) 


In. [ Jó 
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==>|f we want to access multiple elements, which are not in order (arbitrary 
elements) of 1D,2D and N-D arrays we must use the concept of Advanced Indexing. 
-»|f we want access the elements based on some condition then we can't use basic 
indexing and Basic Slicing Operations. To fullfill such type of requirements we must 
use advanced Indexing. 


=>Syntax:- ndarrayname [x] 


=>Here 'x' can be either ndarray or list which represents required indexes of 
arbitrary elements. 


>>> Ist=[10,20,30,40,50,60,70,80,90] 
>>> a-np.array(Ist) 
>>> print(a)---------------- [10 20 30 40 50 60 70 80 90] 
Haccess 10 30 and 80 elements 
H here indexes of 10 30 and 80 are 027 
>>>Ist=[0,2,7] here [0,2,7] are indexes of 10 30 and 80 
>>> indexes=np.array(Ist) # here Ist converted into ndarray object 
>>> print(indexes)--------- [027] 
>>> print(a[indexes])-------------- [10 30 80] 
(OR) 
>>> ind=[0,2,7] # prepare the list of indexes of arbitray elements(10,30,80) of 
ndarray and pass to ndarray 


>>> print(a[ind]) ----------- [10 30 80] 

OR 
>>> print(a[ [0,2,7] ]) ----------- [10 30 80] 
Examples: 


Q1-->Access 20 30 80 10 10 30 
>>> Ist=[10,20,30,40,50,60,70,80,90] 
>>> a-np.array(Ist) 
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In [| |]: af 

Out[ ]: ar 
>>> print(a)---------------- [10 20 30 40 50 60 70 80 90] 
>>> ind=[1,2,7,0,0,2] # [1,2,7,0,0,2] are the indexes of 20 30 80 10 10 30 
>>> print(a[ind])---------------- [20 30 80 10 10 30] 


-»Syntax:- ndarrayobj[ [row indexes],[column indexes] ] 


Examples:- 
>>>import numpy as np 
>>>mat=np.array([ [1,2,3,4],[5,6,7,8],[9,10,11,12],[13,14,15,16] ] ) 
>>> print(mat) 
[[1 2 3 4] 
[5 6 7 8] 
[ 9 10 11 12] 
[13 14 15 16]] 


Q1) Access the principle diagnal elements 1 6 11 16 

Ans: | mat[[0,1,2,3],[0,1,2,3] ] 

-»When the above statement is executed, The PVM takes internally as 
mat[ (0,0), (1,1), (2,2),(3,3) ] Roc 16 11 16 

>>> matl [0,1,2,3],[0,1,2,3] ]----------- array([ 1, 6, 11, 16]) 

Q2) Access the elements 6 14 

Ans: mat[ [1,3], [1,1] ] 


-»When the above statement is executed, The PVM takes internally as 
mat[ (1,1),(3,1) ] 


-»Accessing Multiple Arbitrary Elements ---3D : 
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>>>import numpy as np 
>>>l1=[ [ [1,2,3,4],[5,6,7,8],[9,10,11, 12] Ll 
[13,14,15,16],[17,18,19,20],[21,22,23,24] ] ] 
>>>mat3d=np.array(I1) 
>>>print(mat3d) 
>>> print(mat3d) 
[[[ 1 2 3 4] 
[567 8] 
[9 10 11 12]] 


[[13 14 15 16] 
[17 18 19 20] 
[21 22 23 24]]] 
>>> mat3d.ndim 
3 
>>> mat3d.shape 
(2, 3, 4) 
Q1) Access the elements 1 14 24 
Ans: mat3d[ [0,1,1], [0,0,2], [0,1,3] ] 


When the above statement is executed, Internally PVM takes as follows. 
-»mat3d[ (0,0,0),(1,0,1),(1,2,3) ]-Gives--51 14 24 


Q1) Access the elements 10 16 
>>> mat3d[[-2,-1],[-1,-3], [-3,-1]]---------- array([10, 16]) 
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In [| |]: af 


Out[ ]: ar 


>>> 11=[ [ [1,2,3,4],[5,6,7,8],[9,10,11,12] Ll 
[13,14,15,16],[17,18,19,20],[21,22,23,24] ] ] 
>>> a=np.array(I1) 
>>> a 
array([[[ 1, 2, 3, 4], 
[5, 6, 7, 8], 
[ 9, 10, 11, 12]], 


[[13, 14, 15, 16], 
[17, 18, 19, 20], 
[21, 22, 23, 24]]]) 
>>> #ndarrayobj[ [MatrixIndex],[Row Index], [Col Index] ]---Syntax 
>>> #ndarrayobj[ [MatrixIndex],[Row Index],[Col Index] ] 
>>> access 1,8,13,20 
>>> matind=(0,0,1,1) 
>>> rowind=(0,1,0,1) 
>>> colind=(0,3,0,3) 
>>> a[matind,rowind,colind] 
array([ 1, 8, 13, 20]) 
>>> a[ [0,0,0,1,1,1],[0,1,2,0,1,2],[0,1,2,0,1,2]] 
array([ 1, 6, 11, 13, 18, 23]) 


a=np.array([10,20,30,40,50,60,70,80,15,25,35,45,55,65,75,85]) 
print(a) 
a.shape=(2,2,2,2) 
print(a) 
[[[[10 20] 
[30 40]] 


[[50 60] 
[70 80]]] 


[[[15 25] 
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]: [35 45]] 


[[55 65] 
[75 85]]]) 


#access 10 from a---4-D 

a[0][0][0][0]------------ 10 

# access 10 and 40 from a---4D 
a[[0,0],[0,0],[0,1],[0,1]]----array([10, 40]) 

# access 60,55 and 15 from a---4D 

a[ [0,1,1],[1,1,0],[0,0,0],[1,0,0] ]----array([60, 55, 15]) 
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In [1]: 


In [2]: 


In [3]: 


In [5]: 


In [6]: 


Out [6]: 


In [8]: 


Out [8]: 


In [10]: 


Out [10]: 
In [11]: 


In [12]: 
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a[ 


ar 


#Advanced ELements Selection from ndarray---1D 


import numpy as np 


1st-[10,20, 30,40, 50,60,70,80,90] 
a-np.array(1st) 
print(a,type(a)) 


[10 20 30 40 50 60 70 80 90] «class 'numpy.ndarray'» 


#Step1: Identity Indices of random Elements (Ex: 10,30 and 90) 
ind-[0,2,8] 


#Step-2: Pass the Random indices values to ndarray object 
a[ind] 


array([10, 30, 90]) 


#OR 
a[[0,2,8]] 


array([10, 30, 90]) 


#OR 

ind-[0,2,8] 
x=np.array(ind) 
print(x, type(x)) 
a[x] 


[0 2 8] «class 'numpy.ndarray'» 


array([10, 30, 90]) 


#Advanced ELements Selection from ndarray---2D 


1st-[10,20,30,40,50,60,70,80,90] 
a-np.array(1st) 

a.shapez(3,3) 

print(a,type(a)) 


[[10 20 30] 
[40 50 60] 
[70 80 90]] «class 'numpy.ndarray'» 
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il (9,1,2),(0,1,2)] 


14 ray([10, 50, 901) 


In [15]: a[(0,1,2),(2,1,0)] 


Out[15]: array([30, 50, 70]) 


In [16]: print(a) 
[[10 20 30] 


[40 50 60] 
[70 80 90]] 


In [17]: |a[(0,0,2,2),(1,2,0,1)] 


Out[17]: array([20, 30, 70, 80]) 


In [18]: #Advanced Elements Selection from ndarray---nD 


In [19]: 1st-[10,20,30,40,50,60,70,80,90,15,25,35,65,75,85,15,55,65] 
a-np.array(1st) 
a.shape=(3,2,3) 
print(a,type(a)) 


[[[10 20 30] 
[49 50 60]] 


[[70 80 90] 
[15 25 35]] 


[[65 75 85] 
[15 55 65]]] «class 'numpy.ndarray'» 


In [20]: a[(0,1),(0,1),(0,1)] 


Out[20]: array([10, 25]) 


In [21]: print(a) 


[[[10 20 30] 
[40 50 60]] 


[[7e 8e 90] 
[15 25 35]] 


[[65 75 85] 
[15 55 65]]] 
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Out[ ]: ar 


In [22 |a[(0,2,1),(0,1,1),(0,2,2)] 


Out[22]: array([10, 65, 35]) 


In [23]: print(a) 


[[[1e 20 30] 
[40 50 60]] 


[[7e 80 90] 
[15 25 35]] 


[[65 75 85] 
[15 55 65]]] 


Inm [ 1: 
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Numpy--selecting the elements based on condition 
(OR) 
Creating Filter Directly From ndArray 


=>Prepare Boolean Array ( It contains True or False. True represents Condition 
satisfied and False represents Condition not satisfied] 


Syntax:- varname=ndarrayobject with condition 
varname is called boolean array. 


=>Pass the Boolean Array to the ndarray object. so that we can get those elements 
from ndarray which satisfies with the entry True(or) we can get those elements 
from ndarray corresponding True entries of Boolean array. 


Syntax: ndarray [ Boolean Array ] 


-»|n this approach, we directly pass Boolean array values to the ndarray for getting 
required elements based on condition. 


Syntax: ndarray[ndarrayobject with condition] 


Q1) Select the Possitive Elements from ndarray 
>>> import numpy as np 

>>> |=[10,21,-34,23,-45,30,-40] 

>>> print(l)-------------- [10, 21, -34, 23, -45, 30, -40] 
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>>> a-np.array(l) 

>>> a------------ array([ 10, 21, -34, 23, -45, 30, -40]) 
>>> b-a»0 # Boolean Array 

>>> print(b)----[ True True False True False True False] 
>>> a[b]------- array([10, 21, 23, 30]) 


Q2) Select the Negative Elements from ndarray 
>>> |=[10,21,-34,23,-45,30,-40] 
>>> a-np.array(l) 


>>> g---------- array([ 10, 21, -34, 23, -45, 30, -40]) 

>>> b=a<0 # Boolean Array 

>>> b---- array([False, False, True, False, True, False, True]) 

>>> a[b]------- array([-34, -45, -40]) 
=================0OR============= 

>>> a[a«0]-------------- array([-34, -45, -40]) 


Q3) Select the Even and Odd Elements from ndarray 
>>> a=np.array([11,20,33,31,41,47,46,12,13]) 


>>> a------------------ array([11, 20, 33, 31, 41, 47, 46, 12, 13]) 
>>> a[a%2==0]----------------- array([20, 46, 12]) 
>>> a[a%2!=0]----------------- array([11, 33, 31, 41, 47, 13]) 


>>> a-np.array([10,20,30,40,50,60,70,80,90]) 
>>> b=a.reshape(3,3) 
>>> b 
array([[10, 20, 30], 
[40, 50, 60], 
[70, 80, 90]]) 
HGet Multiples of 3 
>>> m3=(b%3==0) 
>>> m3 H---------------------- Boolean array 
array([[False, False, True], 
[False, False, True], 
[False, False, True]]) 
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In [2]: 


Tn [2]s 


In [3]: 


In [6]: 


In [7]: 


Out[7]: 


In [8]: 


Out[8]: 


In [9]: 


Out[9]: 


In [10]: 


In [12]: 


Out[12]: 
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#Filtering the ELeemnts of ndarray 


import numpy as np 


1st-[10, -20,34, -45,67, -38, -12,0,13] 
a-np.array(lst) 
print(a,type(a)) 


[ 10 -20 34 -45 67 -38 -12 @ 13] «class 'numpy.ndarray'» 


#Step-1: Prepare Boolean array with Condition--ndarray with Conditio 
ba-a»0 
print(ba,type(ba)) 


[ True False True False True False False False True] «class 'numpy.ndarra 


y'> 


#Step-2 Pass boolean Array to ndarray object---ndarrayobj[boolean array] 
a[ba] 


array([10, 34, 67, 13]) 


#OR--Direct Approach 
#Syntax: ndarrayobj[ndarrayobject with condition] 
a[a>0] 


array([10, 34, 67, 13]) 


a[a«0] 


array([-20, -45, -38, -12]) 


Ist=[10,20,30,40,50,60,70,80,90] 
a-np.array(1st) 

a.shape=(3,3) 

print(a,type(a)) 


[[10 20 30] 


[40 50 60] 
[70 80 90]] «class 'numpy.ndarray'» 


#obtain Multiples of 3 
a[a%3==0] 


array([30, 60, 90]) 
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In [13 


Out[13]: 


In [14]: 


Out [14]: 


Tim. [47]: 


Out [17]: 


In [18]: 


In [ ]: 
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#obtain Multiples of 4 
a[a%4==0] 


array([20, 40, 60, 80]) 


#obtain Multiples of 5 
a[a%5==0] 


array([10, 20, 30, 40, 50, 60, 70, 80, 90]) 


a[(a»20) & (a«55)] # Use Bitwise Operator But not Logical Operators 


array([30, 40, 50]) 


# a[20«a»55] # Invalid 


ValueError Traceback (most recent call last) 
~\AppData\Local\Temp\ipykernel_10440\1036895456.py in «module» 
----» 1 a[20«a»55] 


ValueError: The truth value of an array with more than one element is ambiguo 
us. Use a.any() or a.all() 
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=>On the objects of ndarray, we can apply all types of Arithmetic Operators. 
-»To perform Arithmetic Operations on the objects of ndarray in numpy 
programming, we use the following functions. 

a) add() 

b) subtract() 

c) multiply() 

d) dot() or matmul() 

e) divide() 

f) floor. divide() 

g) mod() 

h) power) 
=>All the arithmetic Functions can also be perfomed w.r.t Arithmetic Operators. 
=>All these Arithmetic Operations are called Matrix Operations. 


Syntax:- varnameznumpy.add(ndarrayobj1, ndarrayobj2) 
=>This function is used for adding elements of ndarrayobj1, ndarrayobj2 and result 
can be displayed 
Examples: 
>>> |1=[ [10,20], [30,40] ] 
>>> |2=[[1,2],[3,4]] 
>>> a=np.array(I1) 
>>> bznp.array(I2) 
>>> a 
array([[10, 20], 
[30, 40]]) 
>>> b 
array([[1, 2], 
[3, 4]]) 
>>> c=np.add(a,b) 
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array([[11, 22], 
[33, 44]]) 
>>> 115[[10,20],[30,40]] 
>>> 12=[[1,2],[3,4]] 
>>> a=np.array(I1) 
>>> bz-np.array(12) 


>>> a 
array([[10, 20], 
[30, 40]]) 
>>> b 
array([[1, 2], 
[3, 4]]) 
>>> c=a+b # we used operator + instead of add() 
>>> C 
array([[11, 22], 
[33, 44]]) 


Syntax:- varnameznumpy.subtract(ndarrayobj1, ndarrayobj2) 
=>This function is used for subtracting elements of ndarrayobj1, ndarrayobj2 and 
result can be displayed 


Examples: 
>>> |12[[10,20],[30,40]] 
>>> |22[[1,2],[3,4]] 
>>> a=np.array(I1) 
>>> bznp.array(I2) 
>>> a 
array([[10, 20], 
[30, 40]]) 
>>> b 
array([[1, 2], 
[3, 4]]) 
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>>> c=np.subtract(a,b) 
>>> C 
array([[ 9, 18], 
[27, 36]]) 
>>> d=a-b # we used operator - instead of subtract() 
>>> d 
array([[ 9, 18], 
[27, 36]]) 


Syntax: varname=numpy.multiply(ndarrayobj1, ndarrayobj2) 
=>This function is used for performing element-wise multiplication of ndarrayobj1, 
ndarrayobj2 and result can be displayed 


Examples: 
>>> |12[[1,2],[3,4]] 
>>> 125[[5,6],[4,3]] 
>>> a=np.array(I1) 
>>> b=np.array(I2) 
>>> a 
array([[1, 2], 

[3, 4]]) 
>>> D 
array([[5, 6], 

[4, 3]]) 
>>> c-np.multiply(a,b) 
>>> C 
array([[ 5, 12], 

[12, 12]]) 
>>> e-a*b H we used operator * instead of multiply() 
>>> e 
array([[ 5, 12], 

[12, 12]]) 
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d) dot() (or) matmul() 
-»To perform Matrix Multiplication, we use dot(), matmul() 


Syntax:- varname=numpy.dot(ndarrayobj1, ndarrayobj2) 
Syntax: varname=numpy.matmul(ndarrayobj1, ndarrayobj2) 


=>These functions is used for performing actual matrix multiplication of 
ndarrayobj1, ndarrayobj2 and result can be displayed 
Examples: 
Examples: 
>>> |1=[[1,2],[3,4]] 
>>> |2-[[5,6],[4,3]] 
>>> a-np.array(l1) 
>>> b=np.array(I2) 
>>> a 
array([[1, 2], 
[3, 4]]) 
>>> b 
array([[5, 6], 
[4, 3]]) 
>>> d=np.dot(a,b) 
>>> d 
array([[13, 12], 
[31, 30]]) 
>>> e=np.matmul(a,b) 
>>> e 
array([[13, 12], 
[31, 30]]) 


Syntax:- varname=numpy.divide(ndarray1,ndarry2) 
=>This function is Used for performing element-wise division of ndarrayobj1, 
ndarrayobj2 and result can be displayed 
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>>> |12[[10,20],[30,40]] 
>>> |2=[[1,2],[3,4]] 
>>> a=np.array(I1) 
>>> b=np.array(I2) 
>>> a 
array([[10, 20], 
[30, 40]]) 
>>> b 
array([[1, 2], 
[3, 4]]) 
>>> c=np.divide(a,b) 
>>> C 
array([[10., 10.], 
[10., 10.]]) 
>>> d-a/b # we used operator / instead of divide() 
>>> d 
array([[10., 10.], 
[10., 10.]]) 


Syntax:- varnameznumpy.floor divide(ndarray1,ndarry2) 
-»This function is used for performing element-wise floor division of ndarrayobj1, 
ndarrayobj2 and result can be displayed 
>>> |12[[10,20],[30,40]] 
>>> |12=[[1,2],[3,4]] 
>>> a=np.array(I1) 
>>> b=np.array(I2) 
>>> a 
array([[10, 201], 
[30, 40]]) 
>>> b 
array([[1, 2], 
[3, 4]]) 
>>> c=np.floor_divide(a,b) 
>>> C 
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array([[10, 10], 
[10, 10]]) 
>>> d-a//b # we used operator // instead of floor divide) 
>>> d 
array([[10, 10], 
[10, 10]]) 


Syntax: varname=numpy.mod(ndarray1,ndarry2) 
-»This function is used for performing element-wise modulo division of 
ndarrayobj1, ndarrayobj2 and result can be displayed 


>>> |1=[[10,20],[30,40]] 
>>> |2=[[1,2],[3,4]] 
>>> a-np.array(l1) 
>>> b=np.array(I2) 
>>> a 
array([[10, 20], 
[30, 40]]) 
>>> b 
array([[1, 2], 
[3, 4]]) 
>>> c=np.mod(a,b) 
>>> C 
array([[0., O.], 
[O., 0.]]) 
=>We can also do with operator % 
>>> e=a%b 
>>> e 
array([[O, O], 
[0, 0]], ` dtype=int32) 
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Syntax: varname=numpy.power(ndarray1,ndarry2) 
=>This function is used for performing element-wise exponential of ndarrayobj1, 
ndarrayobj2 and result can be displayed 


>>> |1=[[10,20],[30,40]] 
>>> |2=[[1,2],[3,4]] 
>>> a-np.array(l1) 
>>> b=np.array(I2) 
>>> a 
array([[10, 20], 
[30, 40]]) 
>>> b 
array([[1, 2], 
[3, 4]]) 
>>>c=np.power(a,b) 
>>>print(c) 
array([[ 10, 400), 
[ 27000, 2560000]], 
>>> f=a**b # Instead of using power() we can use ** operator 
>>> f 
array([[ 10, 400], 
[ 27000, 2560000]], dtypezint32) 
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In 


In 


In 


In 


In 


[2]: 


EIE 


[4]: 


[6]: 


"Ite 


import numpy as np 


a-np.array([[10,20],[30,40]]) 
b=np.array([[1,2],[3,4]]) 


print(a) 


[[10 20] 
[30 40]] 


print(b) 


[[1 2] 
[3 4]] 


#matrix addition 
c=np.add(a,b) 

d=a+b 

print(c) 

print("-------- OR------ ") 
print(d) 


[[11 22] 
[33 44]] 


[[11 22] 
[33 44]] 
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In [9 #matrix substraction 
print(a) 
print("----------------------- 8 
print(b) 
c=np.subtract(a,b) 
d=a-b 
print("----------------------- "y 
print("Result") 
print("----------------------- i 
print(c) 
print("-------- eee: e 
print(d) 


[[10 20] 
[3e 40]] 


[[ 9 18] 
[27 36]] 


[[ 9 18] 
[27 36]] 


In [10]: #matrix Multiplication---ELementwise Matrix Multiplication 
print(a) 
print("----------------------- ") 
print(b) 
c-np.multiply(a,b) 


print("Result") 
print("----------------------- "y 
print(c) 

print("-------- OR------") 
print(d) 


[[10 20] 
[30 40]] 


Résult 
Se E PA — 
[[ 19 40] 

[ 9e 160]] 


10 40] 
90 160]] 
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In [2 J: 


1 fmatrix Multiplication---actual Matrix Multiplication 
print(a) 
print("----------------------- 8 
print(b) 
c=np.matmul(a,b) 
d=np.dot(a,b) 
print("----------------------- 93 
print("Result") 
print("----------------------- e 
print(c) 
print("-------- ee s 
print(d) 


[[10 20] 
[3e 40]] 


[[ 70 100] 
[150 220]] 


[[ 70 100] 
[150 220]] 


In [12]: #matrix division 
print(a) 
print("----------------------- "y 
print(b) 
c-np.divide(a,b) 
d-a/b 


print("Result") 
print("----------------------- "y 
print(c) 

print("-------- QR------") 
print(d) 


[[10 20] 
[3e 40]] 
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In [2 J: 


In [14]: 
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#matrix division 

print(a) 
print("----------------------- 8 
print(b) 

c=np.floor divide(a,b) 

d=a//b 


print("Result") 
print("----------------------- i 
print(c) 

BRING eon OR------ wy 
print(d) 


[[10 20] 
[30 40]] 


[[10 10] 
[10 10]] 


[[10 10] 
[10 10]] 


«matrix Modulo division 

print(a) 
print("----------------------- "y 
print(b) 

c-np.mod(a,b) 

d=a%b 
print("----------------------- ity 
print("Result") 
print("----------------------- "y 
print(c) 

print("-------- Diea 
print(d) 


[[10 20] 
[30 40]] 
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In [1 ]: 


5 #matrix Exponentiation 
print(a) 
print("----------------------- "3 
print(b) 
c=np.power(a,b) 
d=a**b 
print("----------------------- "S 
print("Result") 
print("----------------------- E 
print(c) 
prant( eem OR<2=>28 ") 
print(d) 


[[10 20] 
[30 40]] 


[E 10 400] 


[E 10 400] 


In [. Ja 
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=>On the object of ndarray, we can the following Statistical Operations . 
a) amax() 
b) amin() 
c) mean() 
d) median() 
e) var() 
f) std() 
=>These operation we can perform on the entire matrix and we can also peform 
on columnwise (axis=0) and Rowwise (axis=1) 
a) amax(): 
-»This functions obtains maximum element of the entire matrix. 
-»Syntax1: | varname-numpy.amax(ndarrayobject) 


-»Syntax2: | varname-numpy.amax(ndarrayobject,axiszO)---»obtains max 
elements on the basis of columns. 


-»Syntax3: = varname-numpy.amax(ndarrayobject,axisz1)---»obtains max 
elements on the basis of Rows. 


>>> |1=[[1,2,3],[4,2,1],[3,4,2]] 
>>> A-np.array(l1) 
>>> print(A) 
[[1 2 3] 
[4 2 1] 
[3 4 2]] 
>>> max=np.amax(A) 
>>> cmax=np.amax(A,axis=0) 
>>> rmax=np.amax(A,axis=1) 
>>> print("Max element=",max)----------- Max eleemnt= 4 
>>> print("Column Max eleemnts=",cmax)---Columns Max elements= [4 4 3] 
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>>> print("Row Max eleemnts=",rmax)---Row Max eleemnts= [3 4 4] 


=>This functions obtains minmum element of the entire matrix. 
-»Syntax1: | varname=numpy.amin(ndarrayobject) 


=>Syntax2:- | varname=numpy.amin(ndarrayobject,axis=0)--->obtains min 
elements on the basis of columns. 


-»Syntax3: | varname=numpy.amin(ndarrayobject,axis=1)--->obtains min 
elements on the basis of Rows. 
Examples: 
>>> |12[[1,2,3],[4,2,1],[3,4, 2] 
>>> A=np.array(I1) 
>>> print(A) 
[[1 2 3] 
[421] 
[3 4 2]] 
>>> minznp.amin(A) 
>>> cminznp.amin(A,axis-O) 
>>> rmin=np.amin(A,axis=1) 
>>> print("Min eleemnt=",min)---Min eleemnt= 1 
>>> print("Column Min eleemnts=",cmin)---Column Min eleemnts= [1 2 1] 
>>> print("Row Min eleemnts=",rmin)---Row Min eleemnts= [1 1 2] 


=>This is used for cal mean of the total matrix elements. 
=>The formula for mean=(sum of all elements of matrix) / total number of 


elements. 

Syntax1: ` varnameznumpy.mean(ndarrayobject) 

Syntax2:- varnamez-numpy.mean(ndarrayobject,axis-0)---5Columnwise Mean 
Syntax3:- varnamez-numpy.mean(ndarrayobject,axisz1)---5Rowwise Mean 
Examples: 
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>>> |1=[[1,2,3],[4,2,1],[3,4,2]] 
>>> A-np.array(l1) 
>>> print(A) 
[[1 2 3] 
[4 2 1] 
[3 4 2]] 
>>> m=np.mean(A) 
>>> cm=np.mean(A,axis=0) 
>>> rm=np.mean(A,axis=1) 
>>> print("Mean=",m)------- Mean= 2.4444444444444446 
>>> print("Column Mean=",cm)--Column Mean= [2.66666667 2.66666667  2.] 
>>> print("Row Mean=",rm)---Row Mean= [ 2. 2.33333333 3. ] 


=>This is used for calculating / obtaining median of entire matrix elements. 
=>Median is nothing but sorting the given data in ascending order and select middle 
element. 

-»|f the number of sorted elements are odd then center or middle element 
becomes median. 

-»|f the number sorted elements are even then select center or middle of two 
elements, add them and divided by 2 and that result becomes median. 


Syntax1: ` varnameznumpy.median(ndarrayobject) 
Syntax2:- | varnameznumpy.median(ndarrayobject,axiszO) 
Syntax3:- | varname=numpy.median(ndarrayobject,axis=1) 
Examples: 


>>> |1=[[1,2,3],[4,2,1],[3,4,2]] 
>>> A=np.array(I1) 
>>> print(A) 

[[1 2 3] 
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[4 2 1] 
[3 4 2] 
>>> mdznp.median(A) 
>>> cmd=np.median(A,axis=0) 
>>> rmd=np.median(A,axis=1) 
>>> print("Median=",md)----Median= 2.0 
>>> print("Column Median=",cmd)---Column Median= [3. 2. 2.] 
>>> print("Row Medianz",rmd)------ Row Median= [2. 2. 3.] 
>>> |1=[[2,3],[4,1]] 
>>> A=np.array(I1) 
>>> print(A) 
[[2 3] 
[4 1]] 
>>> mdznp.median(A) 
>>> cmd=np.median(A,axis=0) 
>>> rmd=np.median(A,axis=1) 
>>> print("Median=",md)---Median= 2.5 
>>> print("Column Median=",cmd)---Column Median= [3. 2.] 
>>> print("Row Median=",rmd)---Row Medianz [2.5 2.5] 


Variance= sqr(mean-xi) / total number of elements 
here 'xi' represents each element of matrix. 


Syntax1:- varnameznumpy.var(ndarrayobject) 
Syntax2:- varnameznumpy.var(ndarrayobject,axis-0) 


Syntax3:: | varname=numpy.var(ndarrayobject,axis=1) 


>>> |1=[[1,2,3],[4,2,1],[3,4,2]] 
>>> A-np.array(l1) 
>>> print(A) 

[[1 2 3] 
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[4 2 1] 
[3 4 2] 
>>> vr=np.var(A) 
>>> cvr=np.var(A,axis=0) 
>>> rvr=np.var(A,axis=1) 
>>> print("Variance=",vr)----Variance= 1.1358024691358024 
>>> print("Column Variance=",cvr)---Column Variance= [1.55555556 0.88888889 


0.66666667] 
>>>  print('Row  Variancez",rvr)---Row  Variancez[0.66666667  1.55555556 
0.66666667] 


standard deviation=sgrt(var) 
Syntax1:- varnameznumpy.std(ndarrayobject) 
Syntax2:- | varnameznumpy.std(ndarrayobject,axis-O) 


Syntax3:- varnamez-numpy.std(ndarrayobject,axisz1) 


55511-[[1,2,3],[4,2,1],[3,4,2]] 
>>> A-np.array(l1) 
>>> print(A) 
[[1 2 3] 
[4 2 1] 
[3 4 2]] 
>>> vr=np.var(A) 
>>> cvr=np.var(A,axis=0) 
>>> rvr=np.var(A,axis=1) 
>>> print("Variance=",vr)---Variance= 1.1358024691358024 
>>> print("Column Variance=",cvr)---Column Variance= [1.55555556 0.88888889 


0.66666667] 
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>>> print('Row Variance=",rvr)---Row  Variance- [0.66666667 1.55555556 
0.66666667] 

>>> sd=np.std(A) 

>>> csd=np.std(A,axis=0) 

>>> rsd=np.std(A,axis=1) 

>>> print("std=",sd)---std= 1.0657403385139377 

>>> print(" column std=",csd)--- column std= [1.24721913 0.94280904 0.81649658] 
>>> print("Row std=",rsd)--Row std- [0.81649658 1.24721913 0.81649658] 


Note: numpy module does not contain mode(). 
mode() present in statistics module of Python 


mode() gives Highest Frequent Element in given object 
Examples: 

>>> import statistics as s 

>>> |1=[10,20,30,10,20,40,10] 


>>> s.mode(|1)------------- 10 

>>> |1=[10,20,30,10,20,40,10,20] 

>>> s.mode(!l1)------------- 10 

>>> |1=[20,10,30,10,20,40,10,20] 

>>> s.mode(!1)------------------ 20 

>>> s.multimode(l1)-------------- [20, 10] 


>>> a-np.array(l1) 
>>> s.mode(a)---------------- 20 
>>> s.multimode(a)----------- [20, 10] 
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In [1]: 


In [2]: 


In [3]: 


In [4]: 


In [5]: 
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import numpy as np 


a-np.array([[10,15,25], [35,14,12], [36,28,19]]) 
print(a,type(a)) 


[[10 15 25] 
[35 14 12] 
[36 28 19]] «class 'numpy.ndarray'» 


maxv=np.amax(a) 
print( "Max elemnent=",maxv) 


Max elemnent- 36 


print(a) 

maxv=np.amax(a) 
colmax=np.amax(a,axis=0) 
rowmax=np.amax(a,axis=1) 

print( "Max elemnent=",maxv) 
print("Col Max Elements=",colmax) 
print("Row Max Elements=",rowmax) 


[[10 15 25] 
[35 14 12] 
[36 28 19]] 
Max elemnent- 36 
Col Max Elements- [36 28 25] 
Row Max Elements- [25 35 36] 


print(a) 

minv=np.amin(a) 
colmin=np.amin(a,axis=0) 
rowmin=np.amin(a,axis=1) 
print("Min elemnent=",minv) 
print("Col Min Elements-",colmin) 
print("Row Min Elements=",rowmin) 


[[10 15 25] 
[35 14 12] 
[36 28 19]] 
Min elemnent- 10 
Col Min Elements- [10 14 12] 
Row Min Elements- [10 12 19] 
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In [7 #cal mean of ndarray 
print(a) 
m-np.mean(a) 
print("meanz",round(m,2)) 


[[10 15 25] 
[35 14 12] 
[36 28 19]] 

mean- 21.56 


In [8]: a=np.array([[2,1],[3,4]]) 
print(a) 


[[2 1] 
[3 4]] 


In [9]: m=np.mean(a) 
colmean=np.mean(a,axis=0) 
rowmean=np.mean(a,axis=1) 
print("Mean=",m) 
print("Col Mean=",colmean) 
print("Row Mean=", rowmean) 


Mean= 2.5 
Col Mean= [2.5 2.5] 
Row Mean= [1.5 3.5] 


In [10]: #cal median of ndarray 
a=np.array([[10,15,25],[35,14,12],[36,28,19]]) 
print(a, type(a) ) 


[[10 15 25] 
[35 14 12] 
[36 28 19]] «class 'numpy.ndarray'» 


In [11]: med=np.median(a) 
colmed=np.median(a,axis=0) 
rowmed-np.median(a,axis-1) 
print( "Median-" ,med) 
print("Col Median-",colmed) 
print("Row Median=",rowmed) 


Median- 19.0 
Col Median- [35. 15. 19.] 
Row Median- [15. 14. 28.] 


In [12]: a=np.array([[2,1],[3,4]]) 
print(a) 


[[2 1] 
[3 4]] 
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In p Ï: 


13 med=np.median(a) 
colmed=np.median(a,axis=0) 
rowmed-np.median(a,axis-1) 
print("Median-",med) 
print("Col Median-",colmed) 
print("Row Median=",rowmed) 


Median- 2.5 
Col Median- [2.5 2.5] 
Row Median- [1.5 3.5] 


In [14]: #cal var of ndarray 


a=np.array([[2,1],[3,4]]) 
print(a) 


[[2 1] 
[3 4]] 


In [15]: v=np.var(a) 
colvar=np.var(a,axis=0) 
rowvar=np.var(a,axis=1) 
print("Varz",v) 
print("Col Var-",colvar) 
print("Row Var=",rowvar) 


Var- 1.25 
Col Var= [0.25 2.25] 
Row Var= [0.25 0.25] 


In [17]: #cal std of ndarray 
a=np.array([[2,1],[3,4]]) 
print(a) 


[[2 1] 
[3 4]] 


In [18]: s=np.std(a) 
colstd=np.std(a,axis=0) 
rowstd-np.std(a,axis-1) 
print("Std=",s) 
print("Col Std=",colstd) 
print("Row Std=",rowstd) 


Std= 1.118033988749895 


Col Std= [0.5 1.5] 
Row Std= [0.5 @.5] 


localhost:8888/notebooks/Statistical Operations on ndarray.ipynb# 


6/9/23, 7:46 PM Statistical Operations on ndarray - Jupyter Notebook 


In [| 1]: 


19 m=np.mode(a) # AttributeError: module 'numpy' has no attribute 'mode' 


AttributeError Traceback (most recent call last) 
~\AppData\Local\Temp\ipykernel_10176\3355755762.py in «module» 
----> 1 m=np.mode(a) 


~\anaconda3\1lib\site-packages\numpy\__init__.py in getattr (attr) 


311 return Tester 
312 

--» 313 raise AttributeError("module (!r) has no attribute " 
314 "(!r)".format( name , attr)) 
315 


AttributeError: module 'numpy' has no attribute 'mode' 


In [20]: #In Python Programming, we have statistics module and it contains mode() and mu 
In [21]: import statistics as s 


In [22]: | 1st2[10,20,30,10,20,40,50,60,70,10,20,10] 
freq-s.mode(lst) 
print("Frequently Repeated Element=", freq) 


Frequently Repeated Element- 10 


In [23]: 1st-[10,20,30,10,20,40,50,60,70,10,20,10,20] 
freq-s.mode(lst) 
print("Frequently Repeated Element=", freq) 


Frequently Repeated Element- 10 


In [24]: 1st-[20,10,30,10,20,40,50,60,70,10,20,10,20] 
freq-s.mode(lst) 
print("Frequently Repeated Element=", freq) 


Frequently Repeated Element- 20 


In [25]: l1st=[20,10,30,10,20,40,50,60, 70,10, 20,10, 20] 
freq-s.multimode(lst) 
print("Frequently Repeated Element=", freq) 


Frequently Repeated Element- [20, 10] 


In [26]: 1st-[20,10,30,10,20,40,50,60,70,10,20,10,20] 
a-np.array(lst) 
freq-s.mode(a) 
print("Frequently Repeated Element=", freq) 


Frequently Repeated Element- 20 
localhost: 8888/notebooks/Statistical Opérations on ndarray.ipynb# 


6/9/23, 7:46 PM Statistical Operations on ndarray - Jupyter Notebook 


In [| 1]: 


27  |1st-[20,10,30,10,20,40,50,60,70,10,20,10,20] 
a-np.array(1st) 
freq-s.multimode(a) 
print("Frequently Repeated Element=", freq) 


Frequently Repeated Element- [20, 10] 


In [ 12 
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IM qp 


=>Sorting is nothing arranging the elements in an ordered sequence. 

-»Ordered sequence is any sequence that has an order corresponding to elements, 
like numeric or alphabetical, ascending or descending. 

-»The NumPy ndarray object has a function called sort(), that will sort a specified 
array. 


Examples: 

import numpy as np 

arr = np.array([3, 2, O, 1]) 

print(np.sort(arr) # [0123] 

import numpy as np 

arr = np.array(['banana', 'cherry', 'apple']) 
print(np.sort(arr)) # ['apple' 'banana' 'cherry'] 
import numpy as np 

arr = np.array([True, False, True]) 
print(np.sort(arr)) # [False True True] 


If you use the sort() method on a 2-D array, both columns and Rows of nd array will 


be sorted. 
Examples: 
import numpy as np 
arr = np.array([[3, 2, 4], [5, O, 1]]) 
print(np.sort(arr)) 
Houtput 
[[2 3 4] 
[0 1 5]] 
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In s 


a-np.array([110, 20, -30, 40, 50, 160, 7, 8, 90]) 
print(a) 


np.sort(a)----------- array([-30, 7, 8, 20, 40, 50, 90, 110, 160]) 
np.sort(a)[::-1]-----array([160, 110, 90, 50, 40, 20, 8, 7,-30]) 
a.shape=(3,3) 
d ------------------------------- array([[110, 20, -30], 

[ 40, 50, 160], 

[ 7, 8, 90]]) 


np.sort(a,axis=0) # ColumnWise 
array([[ 7, 8, -30], 
[ 40, 20, 90], 
[110, 50, 160]]) 
print(a) 
array([[110, 20, -30], 
[ 40, 50, 160], 
[ 7, 8, 9011) 


np.sort(a,axis=1) # Row Wise 
array([[-30, 20, 110], 
[40, 50, 160], 
[ 7, 8, 90]]) 
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In [1]: 


In [2]: 


In [3]: 


In [41]: 


Out [4]: 


In [5]: 


Out[5]: 


In [6]: 


In [7]: 


Out [7]: 


In [8]: 


In. [9]: 


Out[9]: 
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import numpy as np 
a=np.array([[10,15,25],[35,14,12],[36,28,19]]) 
print(a,type(a)) 


[[10 15 25] 
[35 14 12] 
[36 28 19]] «class 'numpy.ndarray'» 


a.shape=(9,) 
print(a) 


[10 15 25 35 14 12 36 28 19] 


np.sort(a) 


array([10, 12, 14, 15, 19, 25, 28, 35, 36]) 


np.sort(a)[::-1] 


array([36, 35, 28, 25, 19, 15, 14, 12, 10]) 


a=np.array([[10,15,25],[35,14,12],[36,28,19]]) 
print(a,type(a)) 


[[10 15 25] 
[35 14 12] 
[36 28 19]] «class 'numpy.ndarray'» 


np.sort(a) £ By deafult rowwise sorting 


array([[10, 15, 25], 
[12, 14, 35], 
[19, 28, 36]]) 


a-np.array([[10,15,25], [35,14,12], [36,28,19]]) 
print(a,type(a)) 


[[10 15 25] 
[35 14 12] 
[36 28 19]] «class 'numpy.ndarray'» 


np.sort(a,axis=1) # Row wise Sorting 


array([[10, 15, 25], 
[12, 14, 35], 
[19, 28, 36]]) 
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In [10]: 


Im [Xr]: 


Gut [11]: 


In [12]: 


In [13]: 


In [14]: 


In [15]: 


Out [15]: 
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a=np.array([[10,15,25],[35,14,12],[36,28,19]]) 
print(a,type(a)) 


[[10 15 25] 
[35 14 12] 
[36 28 19]] «class 'numpy.ndarray'» 


np.sort(a,axis=0) # Col wise Sorting 


array([[10, 14, 12], 
[35, 15, 19], 
[36, 28, 25]]) 


a=np.array([[10,15,25],[35,14,12],[36,28,19],[11,75,22]]) 
print(a,type(a)) 


[[10 15 25] 
[35 14 12] 
[36 28 19] 
[11 75 22]] «class 'numpy.ndarray'» 


a.shape=(2,3,2) 


print(a) 


[[[10 15] 
[25 35] 
[14 12]] 


[[36 28] 
[19 11] 
[75 22]1] 


np.sort(a) 


array([[[10, 15], 
[25, 35], 
[12, 14]], 


[[28, 36], 
[11, 19], 
[22, 75111) 


localhost:8888/notebooks/Sorting the data of ndarray.ipynb 


2/4 


6/9/23, 7:47 PM Sorting the data of ndarray - Jupyter Notebook 


In [19]: a=np.array([[10,15,25],[35,14,12], [36,28,19],[11,75,22]]) 
a.shapez(2,3,2) 
print(a,type(a)) 


[[[19 15] 
[25 35] 
[14 12]] 


[[36 28] 
[19 11] 
[75 22]]] «class 'numpy.ndarray'» 


In [22]: x=np.sort(a[0],axis=0) 
y=np.sort(a[1],axis=0) 


In [23]: print(x) 
print(y) 


[[10 12] 
[14 15] 
[25 35]] 

[[19 11] 
[36 22] 
[75 28]] 


In [24]: a=np.array([[10,15,25],[35,14,12],[36,28,19],[11,75,22]]) 
a.shape=(2,3,2) 
print(a,type(a)) 


[[[1e 15] 
[25 35] 
[14 12]] 


[[36 28] 
[19 11] 
[75 22]]] «class 'numpy.ndarray'» 


In [25]: x=np.sort(a[0],axis=1) 
y=np.sort(a[1],axis=1) 
print(x) 
print(y) 


[[10 15] 
[25 35] 
[12 14]] 

[[28 36] 
[11 19] 
[22 75]] 


In [ ]: 
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Numpy module in python, provides a function to numpy.append() to add an 
element in a numpy array. 


Syntax: Varname=numpy.append( ndarrayobj, value) 
Example. 
import numpy as np 
#Create a Numpy Array of integers 
arr = np.array([11, 2, 6, 7, 2]) 
# Add / Append an element at the end of a numpy array 
new arr - np.append(arr, 10) 
print('New Array: ', new arr) 


print('Original Array: ', arr) 


Python's Numpy library provides a method to delete elements from a numpy array based on index 
position i.e. 


numpy.delete(ndarrayobj, index(es), axis=None) 
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ndarrayobj : Is an object of ndarray class 
index(es): Represents eithetr single Index position or list of index positions of 
items to be deleted from ndarrayobject. 
axis : Axis along which we want to delete. 
If 1 then delete columns. 


If O then delete rows. 


Examples: 
# Create a Numpy array from list of numbers 
arr = np.array([4,5,6,7,8,9,10,11]) 

Now let's delete an element at index position 2 in the above created numpy array, 
# Delete element at index 2 
arr = np.delete(arr, 2) 
print('Modified Numpy Array by deleting element at index 2') 
print(arr) 
Output:----Modified Numpy Array by deleting element at index position 2 

[4 5 7 8 91011] 


To delete multiple elements from a numpy array by indexes , pass the numpy array and list of indexes to 
be deleted to np.delete() i.e. 


# Create a Numpy array from list of numbers 

arr = np.array([4, 5, 6, 7, 8, 9, 10, 11]) 

# Delete element at indexes 1,2 and 3 

arr = np.delete(arr, [1,2,3]) 

print('Modified Numpy Array by deleting element at index position 1, 2 &amp; 3!) 
print(arr) 


Output:--------- Modified Numpy Array by deleting element at index position 1, 2 &amp; 3 
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[4 8 91011] 


Suppose we have a 2D numpy array i.e. 


# Create a 2D numpy array from list of list 
arr2D = np.array([[11 ,12, 13, 11], 

[21, 22, 23, 24], 

[31, 32, 33, 34]]) 


print(arr2D) 


Output: 
[[11 12 13 11] 
[21 22 23 24] 
[31 32 33 34]] 


=>Now let's see how to delete rows and columns from it based on index . 


=>Delete a column in 2D Numpy Array by column number 


=>To delete a column from a 2D numpy array using np.delete() we need to pass the axis=1 along with 
numpy array and index of column i.e. 


# Delete column at index 1 

arr2D = np.delete(arr2D, 1, axis=1) 

print('Modified 2D Numpy Array by removing columns at index 1!) 
print(arr2D) 


Output: 
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Modified 2D Numpy Array by removing columns at index 1 

[[11 13 11] 

[21 23 24] 

[31 33 34]] 
=>It will delete the column at index 1 from the above created 2D numpy array. 
-»Delete multiple columns in 2D Numpy Array by column number 


=>Pass axis=1 and list of column numbers to be deleted along with numpy array to np.delete() i.e. 


# Create a 2D numpy array from list of list 
arr2D = np.array([[11 ,12, 13, 11], 
[21, 22, 23, 24], 
[31, 32, 33, 34]]) 
# Delete column at index 2 and 3 
arr2D = np.delete(arr2D, [2,3], axis=1) 
print('Modified 2D Numpy Array by removing columns at index 2 &amp; 3') 
print(arr2D) 


Output: 


Modified 2D Numpy Array by removing columns at index 2 &amp; 3 

[[11 12] 

[2122] 

[3132]] 

It deleted the columns at index positions 2 and 3 from the above created 2D numpy array. 
Delete a row in 2D Numpy Array by row number 


Our original 2D numpy array arr2D is, 


[[11 12 13 11] 
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[21 22 23 24] 
[31 32 33 34]] 


To delete a row from a 2D numpy array using np.delete() we need to pass the axis=0 along with numpy 
array and index of row i.e. row number, 


# Delete row at index O i.e. first row 

arr2D = np.delete(arr2D, O, axiszO) 

print('Modified 2D Numpy Array by removing rows at index 0') 
print(arr2D) 


Output: 


[21222324] 
[31 32 33 34]] 


It will delete the row at index position O from the above created 2D numpy array. 


Delete multiple rows in 2D Numpy Array by row number 


Our original 2D numpy array arr2D is, 


[[11 12 13 11] 
[21 22 23 24] 
[31 32 33 34]] 


Pass axis=0 and list of row numbers to be deleted along with numpy array to np.delete() i.e. 


# Delete rows at row 1 and 2 

arr2D = np.delete(arr2D, [1, 2], axis=0) 

print('Modified 2D Numpy Array by removing rows at index 1 &amp; 2') 
print(arr2D) 


Output: 
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Modified 2D Numpy Array by removing rows at index 1 &amp; 2 
[[11 12 13 11]] 


It deleted the row at index position 1 and 2 from the above created 2D numpy array. 


Our original 2D numpy array arr2D is, 


[[11 12 13 11] 
[21 22 23 24] 
[31 32 33 34]] 


When we don't pass axis argument to np.delete() then it's default value is None, which means 2D numpy 
array will be flattened for deleting elements at given index position. Let's use np.delete() to delete 
element at row number O and column 2 from our 2D numpy array, 


# Delete element in row O and column 2 from 2D numpy array 

modArr = np.delete(arr2D, 2) 

print('Modified 2D Numpy Array by removing element at row O &amp; column 2') 
print(modArr) 

Output: 

Modified 2D Numpy Array by removing element at row O &amp; column 2 


[11 12 11 21 22 23 24 31 32 33 34] 
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Numpy module in python, provides a function numpy.insert() to insert the 
element in ndarray at particular Index. 


Syntax: varnameznp.insert( (ndarray , index, value) 
Example. 
import numpy as np 
a-np.array([10,20,30,40]) 
a-np.array([10,20,30,40]) 
b=np.insert(a,1,35) 
print(a)# array([10, 35, 20, 30, 40]) 
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In [1]: #appending inserting and deleting the data from ndarray 


In [2]: import numpy as np 


In [3]: a=np.array([10,20,30,40,50,60]) 
print(a,type(a)) 


[10 20 30 40 50 60] «class 'numpy.ndarray'» 


In [4]: #appending the data at the end of ndarray--append() 
np.append(a,100) 


Out[4]: array([ 10, 20, 30, 40, 50, 690, 100]) 


Out[5]: array([10, 20, 30, 40, 50, 60]) 
In [6]: #appending the data at the end of ndarray--append() 


a-np.append(a,100) 


In [7]: print(a) 


[10 20 30 40 50 60 100] 


In [8]: #adding multiple value to ndarray object 
a-np.append(a,[55,66,77,88]) 


In [9]: print(a,type(a)) 
[ 10 20 30 40 50 60 100 55 66 77 88] «class 'numpy.ndarray'» 


In [10]: #inserting the values in ndarray object at specific  Index--insert() 


In [11]: a=np.array([10,20,30,40,50,60]) 
print(a,type(a)) 


[10 20 30 40 50 60] «class 'numpy.ndarray'» 


In [12]: np.insert(a, 2,300) 


Out[12]: array([ 10, 20, 300, 30, 40, 50, 690]) 
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In: [13]: 


In [14]: 


Im [15]: 


In [16]: 


In [17]: 


In [18]: 


In [19]: 


In [20]: 


Out [20]: 


Tm [21]: 


In [22]: 


In [23]: 
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print(a,type(a)) 


[10 20 30 40 50 60] «class 'numpy.ndarray'» 


a-np.insert(a,2, 300) 
print(a,type(a)) 


[ 10 20 300 30 40 50 60] <class 'numpy.ndarray'» 


ZRepLace the value 300 with 299 
a[2]2299 


print(a) 


[ 19 20 299 30 40 50 690] 


a=np.insert(a,3,[15,25,35]) 


print(a,type(a)) 


[ 10 20 299 15 25 35 30 40 50 60] «class 'numpy.ndarray'» 


#Deletingthe data from ndarray object 
a-np.array([10,20,30,40,50,60]) 
print(a,type(a)) 


[10 20 30 40 50 60] «class 'numpy.ndarray'» 


np.delete(a,2) 


array([10, 20, 40, 50, 60]) 


print(a,type(a)) 


[10 20 30 40 50 60] «class 'numpy.ndarray'» 


a-np.delete(a,2) 
print(a) 


[10 20 40 50 60] 


a-np.delete(a,-2) 
print(a) 


[10 20 40 60] 
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In [24]: a=np.delete(a,[1,2]) 
print(a) 


[10 60] 


In [25]: a=np.array([10,20,30,40,50,60]) 
print(a,type(a)) 


[10 20 30 40 50 60] «class 'numpy.ndarray'» 


In. [27]: 
a-np.delete(a,[0,2,4]) 


In [28]: print(a) 


[20 40 60] 


In [ 12 


In [1]: 


In [3]: 


In [4]: 


In [5]: 


In [6]: 


In [7]: 


In [8]: 


In [9]: 


In [10]: 


0 


#Let consider 3x+2y=12 
# 2x-y-1 
#Method-1 


import numpy as np 
a=np.array([[3,2],[2,-1]]) 
b=np.array([12,1]) 
print(a) 

print(b) 


[[3 2] 


[ 2 -1]] 
[12 1] 


x=np.linalg.solve(a,b) 


print("Solution=",x) 


Solution= [2. 3.] 


#Let consider 3x+2y=12 
# 2x-y=1 
#Method-2 


a=np.array([[3,2],[2,-1]]) 
b=np.array([12,1]) 
print(a) 

print(b) 

LL 3 2] 


[ 2 -1]] 
[12 1] 


ai=np.linalg.inv(a) 


print(ai,type(ai)) 


[[ 0.14285714 @.28571429] 
[ 0.28571429 -0.42857143] 


x=np.matmul(ai,b) 
print("Solution=",x) 


Solution= [2. 3.] 
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find x and y 


find x and y 


] «class 'numpy.ndarray'» 
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In [11]: &4OR 


In [ ]: 


0 


x=np.dot(ai,b) 
print("Solution=",x) 


Solution- [2. 3.] 


Linear A gebra Solving.ipynb 
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PANDAS 


-»Pandas is an open source Python Library / Module providing high performance 
and data manipulation and Analysis Tool. 

=>The word PANDAs derived from PANel DAta 

-»The pandas concept developed by WES MCKinney in the year 2008. 

=>The Traditional Python Programming does not contain any Module for Data 
Analysis and Now Python Programming uses Pandas as an anaysis tool. 

-»Python Pandas can be used in wide range of fields like Finance Services, Statistics 
, retail maketing sectors..etc 

-»pandas module developed in C and Python Languages. 


-»The standard python software / Distribution(CPYTHON) does not contain any 
module for data analysis and now we are using third party module called PANDAS 
and whose module name is pandas 

-»Programatically to use pandas as part of our python program, we must install 
pandas module by using pip tool. 


Syntax: pip install module name 


Example:- pip install pandas 
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-»|n Pandas programming, we can store the data in 2 types of Data structures. They 
are. 

a) Series 

b) DataFrame 


=>The best of way of thinking of these data structires is that The higher dimensional 
Data Structure is a container of its lower dimensional data structure. 

Examples: 

=>Series is part of DataFrame. 

-»DataFrame is a Part of Panel 


=>lt is a One-Dimensional Labelled Array Capable of Storing / Holding 
Homogeneous data of any type (Integer, String, float,......... Python objects etc). 
=>The Axis Labels are collectively called Index. 

-»Pandas Series is nothing but a column value in excel sheet. 

-»Pandas Series Values are Mutable. 

-»Pandas Series contains Homogeneous Data ( Internally even we store different 
types values , They are treated as object type) 


Syntax:- 


=>Here varname is an object of «class, pandas.core.series.Series > 

-»pandas is one of the pre-defined third party module name 

=>Series() is pre-defined Function in pandas module and it is used for creating an 
object of Series class. 

-»'object can either int, float, complex, bool, str, bytes, bytearray,range, 
list tuple,ndarray,dict .....etc (But not set type bcoz they are un-ordered) 

=>'index' represents the position of values present Series object. The default value 
of Index starts from O to n-1, Here n represents number of values in Series object. 
Programatically we can give our own Index Values. 

=>'dtype' represents data type (Ex:- int32, ,int64, float32, float64...etc) 


Examples:- Create a series for 10 20 30 40 50 60 
>>> import pandas as pd 


>>> import numpy as np 
>>> Ist=[10,20,30,40,50,60] 
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>>> s=pd.Series(Ist) 
>>> print(s,type(s)) 
10 
20 
30 
40 
50 
5 60 
dtype: int64 «class 'pandas.core.series.Series'5 


BB WN KA O 


>>> Ist=[10,20,30,40,50,60] 
>>> s=pd.Series(Ist,dtype=float) 
>>> print(s,type(s)) 
O 10.0 
1 20.0 
2 30.0 
3 40.0 
4 50.0 
5 60.0 
dtype: float64 «class 'pandas.core.series.Series'5 
>>> Ist=["Rossum",' Gosling", Travis" ," MCKinney"] 
>>> a-np.array(Ist) 
>>> a ------ array(['Rossum', 'Gosling', 'Travis', 'MCKinney'], dtype='<U8') 
>>>  print(a, type(a))--[[Rossum' ‘Gosling’ Travis! 'MCKinney'] <class 
'numpy.ndarray'> 
>>> s=pd.Series(a) 
>>> print(s,type(s)) 


O Rossum 
1 Gosling 

2 Travis 

3 MCKinney 


dtype:object «class 'pandas.core.series.Series'5 


>>>Ist=[10,"Rossum",34.56,"Author"] 
>>> s=pd.Series(Ist) 
>>> print(s,type(s)) 


0 10 

1 Rossum 

2 34.56 

3 Author 

dtype: object «class 'pandas.core.series.Series'5 


>>> Ist=[10,"Rossum",34.56,"Author"] 

>>> print(Ist)-------- [10, 'Rossum', 34.56, 'Author'] 

>>> s=pd.Series(Ist,index=["Stno","Name","Marks","Desg"]) 
>>> print(s) 


Stno 10 
Name Rossum 
Marks 34.56 


Desg Author 
dtype: object 
>>> print(s["Stno"])------- 10 
>>> Ist=["Rossum","Gosling","Travis","MCkKinney"] 
>>> s=pd.Series(Ist,index=[100,200,300,400]) 
>>> print(s,type(s)) 


100 Rossum 
200 Gosling 
300 Travis 


400 MCKinney 
dtype: object <class 'pandas.core.series.Series'> 


=>A dict object can be used for creating a series object 
=>If we use dict object in Series() then keys can be taken as Indices (Or Indexes) 
automatically and corresponding values of dict can be taken as Series data. 


>>> import pandas as pd 
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>>> d1={"sub1":"Python","sub2":"Java","sub3":"Data Science","sub4":"ML") 
>>> print(d1)--{'sub1': 'Python', 'sub2': Java', 'sub3': 'Data Science’, 'sub4': 'ML'} 
>>> s-pd.Series(d1) 
>>> print(s) 

sub1 Python 


sub2 Java 
sub3 Data Science 
sub4 ML 


dtype: object 
>>> d2={"RS":2.3,"JG":1.2,"MCK":4.5,"TOLI":2.4} 
>>> print(d2)---('RS': 2.3, 'JG': 1.2, 'MCK': 4.5, 'TOLI': 2.4} 
>>> s-pd.Series(d2) 
>>> print(s) 
RS 2.3 
JG 12 
MCK 4.5 
TOLI 2.4 
dtype: float64 


-»A DataFrame is 2-Dimensional Data Structure to organize the data . 

-»|n Otherwords a DataFrame Organizes the data in the Tabular Format, which is 
nothing but Collection of Rows and Columns. 

-»The Columns of DataFrame can be Different Data Types or Same Type 

=>The Size of DataFrame can be mutable. 


=>To create an object of DataFrame, we use pre-defined DataFrame() which is 
present in pandas Module and returns an object of DataFrame class. 
=>We have 5 Ways to create an object of DataFrame. They are 

a) By using list / tuple 

b) By using dict 

c) By using set type 

d) By using Series 

e) By using ndarray of numpy 

f) By using CSV File (Comma Separated Values) 


=>'varname' is an object of «class,'pandas.core.dataframe.DataFrame'» 

-»'pandas.DataFrame()' is a pre-defined function present in pandas module and it 

is used to create an object of DataFrame for storing Data sets. 

-»'object' represents list (or) tuple (or) dict (or) Series (or) ndarray (or) CSV file 

=>'index' represents Row index and whose default indexing starts from 0,1,...n-1 
where 'n' represents number of values in DataFrame object. 

-»'columns' represents Column index whose default indexing starts from 0,1..n-1 
where n number of columns. 

=>'dtype' represents data type of values of Column Value. 
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>>>import pandas as pd 
>>>Ist=[10,20,30,40] 
>>>df=pd.DataFrame(Ist) 
>>>print(df) 


Ist=[[10,20,30,40],["RS","JS","MCK","TRV"]] 
df=pd.DataFrame(Ist) 
print(df) 
012 3 
0 10 20 30 40 
1 RS JS MCK TRV 
Ist=[[10,'RS'],[20,JG'],[30,'MCK'],[40,'TRA']] 
df=pd.DataFrame(Ist) 
print(df) 
0 1 
O 10 RS 
1 20 JG 
2 30 MCK 
3 40 TRA 
Ist-[[10,'RS'],[20,1G'],[30,'MCK'],[40,'TRA']] 
df=pd.DataFrame(Ist, indexz[1,2,3,4],columnsz['Rno','Name']) 
print(df) 


Rno Name 
1 10 RS 
2 20 JG 
3 30 MCK 


4 40 TRA 
tpl=( ("Rossum",75), ("Gosling",85), ("Travis",65), ("Ritche",95),("MCKinney",60) ) 
df=pd.DataFrame(tpl, index=[1,2,3,4,5],columns=['Name','Age']) 
print(df) 
Name Age 
1 Rossum 75 
2 Gosling 85 
3 Travis 65 
4 Ritche 95 
5 MCKinney 60 


=>When we create an object of DataFrame by using Dict , all the keys are taken as 
Column Names and Values of Value are taken as Data. 


>>> import pandas as pd 
>>> 
dictdata={"Names":["Rossum","Gosling","Ritche","McKinney"],"Subjects":["Pytho 
n","Java","C","Pandas"],"Ages":[65,80,85,55] } 
>>> df=pd.DataFrame(dictdata) 
>>> print(df) 
Names Subjects Ages 
O Rossum Python 65 
1 Gosling Java 80 
2 Ritche C 85 
3 McKinney Pandas 55 
>>> df=pd.DataFrame(dictdata,index=[1,2,3,4]) 
>>> print(df) 
Names Subjects Ages 
1 Rossum Python 65 
2 Gosling Java 80 
3 Ritche C 85 
4 McKinney Pandas 55 
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>>> import pandas as pd 
>>> sdata-pd.Series([10,20,30,40]) 
>>> df=pd.DataFrame(sdata) 
>>> print(df) 
0 

0 10 

1 20 

2 30 

3 40 
>>> sdata-pd.Series(("IntMarks":[10,20,30,40]," ExtMarks":[80,75,65,50]]) 
>>> print(sdata) 
IntMarks  [10, 20, 30, 40] 
ExtMarks [80, 75, 65, 50] 
dtype: object 


>>> df=pd.DataFrame(sdata) 
>>> print(df) 
0 

IntMarks [10, 20, 30, 40] 

ExtMarks [80, 75, 65, 50] 
>>> ddata=("IntMarks":[10,20,30,40],"ExtMarks":[80,75,65,50]) 
>>> df=pd.DataFrame(ddata) 
>>> print(df) 

IntMarks ExtMarks 


0 10 80 
1 20 75 
2 30 65 
3 40 50 


>>> import numpy as np 
>>> |1=[[10,60],[20,70],[40,50]] 
>>> a=np.array(I1) 


>>> df=pd.DataFrame(a) 
>>> print(df) 
0 1 
0 10 60 
1 20 70 
2 40 50 
>>> df=pd.DataFrame(a,columns=["IntMarks","ExtMarks"]) 
>>> print(df) 
IntMarks ExtMarks 


0 10 60 
1 20 70 
2 40 50 


import pandas as pd1 
df=pd1.read_csv("D:\ABHI-JAVA\stud.csv") 
print("type of df=",type(df)) #type of df= <class 'pandas.core.frame.DataFrame'> 


print(df) 


€—— OUTPUT -------------------- 
stno name marks 
O 10 Rossum 45.67 
1 20 Gosling 55,55 
2 30 Ritche 66.66 
3 40 Travis 77.77 
4 50  ABHI 11.11 
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1) DataFrameobj.head(no.of rows) OR DataFrameobj.head() 

2) DataFrameobj.tail(no.of rows) (OR) DataFrameobj.tail() 

3) DataFrameobj.describe() 

4) DataFrameobj.shape 

5) DataFrameobj [start:stop:step] 

6) DataFrameobj["Col Name"] 

7) DataFrameobj[ ["Col Name1","Col Name-2"...."Col Name-n"] ] 

8) DataFrameobj[ ["Col Name1","Col Name-2"...."Col Name-n"]] [start:stop:step] 
9) DataFrameobj.iterrows() 


Understabding loc[] ----- here start and stop index Included and 

Col Names can be used to get the data from data frame 
(but not column numbers used ) 

1) DataFrameobj.loc[row number] 

2) DataFrameobj.loc[row number,[Col Name,......... 1] 

3) DataFrameobj.loc[start:stop:step] 

4) DataFrameobj.loc[start:stop:step,["Col Name"] ] 

5) DataFrameobj.loc[start:stop:step,["Col Name1", Col Name-2....... 1] 

6) DataFrameobj.loc[start:stop:step, "Col Name1" : Col Name-n"] 

7) DataFrameobj.loc[start:stop:step, "Col Name1" : Col Name-n":step] 

Understabding iloc[] ----- here start index included and stop index excluded and 
Col Numbers must be used to get the data from data frame 

(but not column names used) 

1) DataFrameobj.iloc[row. number] 

2) DataFrameobj.iloc[row number,Col Number......... ] 

3) DataFrameobj.iloc[row number,[Col Number1,Col Number2............ 1] 

3) DataFrameobj.iloc[row start:row stop, Col Start: Col stop] 

4) DataFrameobj.iloc[row start:row stop:step, Col Start: Col stop:step] 

5) DataFrameobj.iloc[row start:row stop,Col Number ] 

6) DataFrameobj.iloc[ [row number1, row number-2.....] ] 

7) DataFrameobj.iloc[ row start: row stop , [Col Number1,Col Number2............ 1] 


1) dataframeobj['new col name']=default value 

2) dataframeobj['new col name']zexpression 

Examples: 
df["total"]=df["english"]+df["telugu"]+df["hindi"]+df["maths"]+df["science"]+df["'s 
ocial"] 

df["percent"]-round((df["total"]/600)* 100,2) 


1) dataframeobj.loc[ simple condition] 


Ex df.loc[ df["maths"]>75 |] 
df.loc[df["maths"]>90 ,["name”,"maths"]] 


2) dataframeobj.loc[ compound condition ] 

Ex: df.loc[ (df["maths"]>60) & (df["maths"]«85) ] 

Ex: df.loc[ (df["maths"]>95) & 
(df["maths"]<=99),["name","maths"] ] 


3) dataframeobj.loc[ (compund condition), ["Col Name"] ]=Expression 


Ex: df.loc[ (df["percent"]>=60) & (df["percent"]<=80),["grade"] J="First" # cond 
updattion. 


1)dataframe.drop(columns="col name") 
2)dataframe.drop(columns="col name", inplace=True) 
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3) dataframe.drop(columns=DataFrameObj.columns[Col Number]) 
Example: data = data.drop(columnszdata.columns[3]) 


1) dataframeobj.sort values(["colname"]) 
2) dataframeobj.sort values(["colname"],ascending-False) 


1) dataframeobj.drop duplicates() 
2) dataframeobj.drop duplicates(inplace=True) 


1) df.drop(labels=index Value, axis=0) 

Examples: df.drop(labels=0, axis=0) # Here axis=0 refers to Rows 

Examples: df.drop(labelsz4, axiszO) # Here axis=0 refers to Rows 

4 Delete some chosen rows by row numbers - 2nd, 10th, 30th: 
df.drop(df.index[[1, 9, 29]]) 


Adding new Row to Data Frame 


To Export the DataFrame object data to the csv file 
df.to csv(" ENABHI-PYTHON-7AMNPANDASNstudfinaldata.csv") 
To Export the DataFrame object data to the xlsx file 
df.to_excel("C:\\ABHI\\finalresult.xlsx") 
To Export the DataFrame object data to the txt file 
df.to_csv("E:\ABHI-PYTHON-7AM\PANDAS\class_10.txt") 
(or) 
df.to_csv("E:\ABHI-PYTHON-7AM\PANDAS\class_10.txt",index=False) 
(OR) 
df.to_csv("E:\ABHI-PYTHON- 
7AM\PANDAS\class_10.txt",index=False,sep="\t") 


To read the data from EXCEL into dataframe object 


dataframeobj=pandas.read_excel("Absolute path of excel file") 
Examples: 
df=pd.read_excel("D:\\ABHI\\ABHI.xIsx") 
print(df) 


htno,name,telugu,english,hindi,maths,science,social 
100,Ramesh,50,60,66,98,66,55 
101,Rajesh,45,67,34,67,66,78 
102,Rossum,56,88,56,99,44,77 
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103,Raji,56,78,34,56,88,55 
104,Kalyan,51,63,62,93,67,51 
105,Karthik,48,62,39,68,65,88 
106,Kambli,53,81,59,92,48,73 
107,Praveen,46,88,74,86,78,45 
108,Ganesh,53,62,76,88,76,35 
109,Nags,55,77,44,77,86,58 
110,Biswa,66,48,86,95,48,47 
111,Ritchi,66,68,64,76,98,75 
104,Kalyan,51,63,62,93,67,51 
112,shareef,50,63,99,90,76,67 
113,sonu,60,89,98,87,77,68 
114,Rajesh,45,67,77,55,66,46 
115,Rakesh,67,78,88,78,67,49 


-»The Group By mechanism in the Pandas provides a way to break a DataFrame 
into different groups or chunks based on the values of single or multiple columns. 
-»Let's understand with some examples. 

-»Assume we have a DataFrame, 


12 Riti 41 Delhi 17 
13 Aadi 46 Mumbai 11 
14 Mohit 45 Delhi 15 
15 Veena 43 Delhi 14 
16 Shaunak 42 Mumbai 17 
17 Manik 42 Sydney 14 
18 Vikas 42 Delhi 11 
19 Samir 42 Mumbai 15 


20 Shobhit 40 Sydney 12 

=>This DataFrame has a column 'City' which has three unique values like, "Delhi", 
"Mumbai" and "Sydney". We wantto create different groups out of this DataFrame 
based on the column "City" values. 

=>As this column has only three unique values, so there will be three different 
groups. 

-»Group 1 will contain all the rows for which column "City" has the value "Delhi" 
i.e. 


ID Name Age City Experience 


12 Riti 41 Delhi 17 
14 Mohit 45 Delhi 15 
15 Veena 43 Delhi 14 
18 Vikas 42 Delhi 11 


128 


Group 2 will contain all the rows for which column “City” has the value “Mumbai” 
i.e. 


ID Name Age City Experience 
13  Aadi 46 Mumbai 11 
16 Shaunak 42 Mumbai 17 
19 Samir 42 Mumbai 15 


Group 3 will contain all the rows for which column "City" has the value "Sydney" 
i.e. 


ID Name Age City Experience 
11 Jack 44 Sydney 19 
17 Manik 42 Sydney 14 
20 Shobhit 40 Sydney 12 


DataFrame's groupby() method accepts column names as arguments. Based on the 
column values, it creates several groups and returns a DataFrameGroupBy object 
that contains information about these groups. 


For example, let's create groups based on the column "City", 


4 Create Groups based on values in column 'city' 
groupObj = df.groupby('City') 
print(groupObj) 


«pandas.core.groupby.generic.DataFrameGroupBy object at 
0x000002895CA14048» 


The groupby() function created three groups because column ‘City’ has three 
unique values. It returned a DataFrameGroupBy object with information regarding 
all three groups. 


-DataFrame's groupby() function returns a DataFrameGroupBy object, which 
contains the information of all the groups. The DataFrameGroupBy is an iterable 
object. It means using a for loop, we can iterate over all the created Groups, 


# Iterate over all the groups 
for grpName, rows in df.groupby('City'): 


print( "Group Name: ", grpName) 
print('Group Content: ') 
print(rows) 


Group Name: Delhi 
Group Content: 
Name Age City Experience 


ID 

12 Riti 41 Delhi 17 
14 Mohit 45 Delhi 15 
15 Veena 43 Delhi 14 
18 Vikas 42 Delhi 11 


Group Name: Mumbai 
Group Content: 
Name Age City Experience 


ID 

13 Aadi 46 Mumbai 11 

16 Shaunak 42 Mumbai 17 
19 Samir 42 Mumbai 15 


Group Name: Sydney 
Group Content: 
Name Age City Experience 
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11 Jack 44 Sydney 19 
17 Manik 42 Sydney 14 
20 Shobhit 40 Sydney 12 


=>DataFrame's groupby() function returns a DataFrameGroupBy object, which 
contains the information of all the groups. The DataFrameGroupBy object also 
provides a function first(), and it returns a DataFrame containing the first row of 
each of the Group. 


=>The DataFrameGroupBy object also provides a function nth() is used to get the 
value corresponding the nth row for each group. To get the first value in a group, 
pass O as an argument to the nth() function. 


# Get first row of each group 
firstRowDf = df.groupby( City').first() 
print(firstRowDf) 


Name Age Experience 
City 
Delhi Riti 41 17 
Mumbai Aadi 46 11 
Sydney Jack 44 19 
There were three unique values in the column “City”, therefore 3 groups were 
created. The first() function fetched the first row of each of the Group and returned 
a DataFrame populated with that. The returned DataFrame has a row for each of 
the city and it is the first row from each of the city groups. 


Get the count of number of DataFrame Groups 


The DataFrameGroupBy object also provides a function size(), and it returns the 
count of rowsin each of the groups created by the groupby() function. For example, 


# Get the size of DataFrame groups 
print(df.groupby('City').size()) 


Output: 
Delhi 4 
Mumbai 3 
Sydney 3 
dtype: int64 


As there were three unique values in the column “City”, therefore 3 groups were 
created by groupby() function. The size() function returned a Series containing the 
count of number of rows for each of the group. 
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In [1]: pip list 


fonttools 4.25.0 


fsspec 2022.7.1 
future 0.18.2 
gensim 4.1.2 
glob2 0.7 
greenlet 1.1.1 
h5py 3.7.0 
HeapDict 1.0.1 
holoviews 1.15.0 
hvplot 0.8.0 
hyperlink 21.0.0 
idna 3.3 
imagecodecs 2021.8.26 
imageio 2.19.3 
imagesize 1.4.1 
importlib-metadata 4.11.3 
incremental 21.3.0 
inflection 0.5.1 
iniconfig 1.1.1 


In [2]: pip install pandas 


Requirement already satisfied: pandas in c:\users\kvr\anaconda3\lib\site-packag 
es (1.4.4) 

Requirement already satisfied: pytz>=2020.1 in c:\users\kvr\anaconda3\lib\site- 
packages (from pandas) (2022.1) 

Requirement already satisfied: python-dateutil»-2.8.1 in c:\users\kvr\anaconda3 
\lib\site-packages (from pandas) (2.8.2) 

Requirement already satisfied: numpy>=1.18.5 in c:\users\kvr\anaconda3\lib\site 
-packages (from pandas) (1.21.5) 

Requirement already satisfied: six>=1.5 in c:\users\kvr\anaconda3\lib\site-pack 
ages (from python-dateutil>=2.8.1->pandas) (1.16.0) 

Note: you may need to restart the kernel to use updated packages. 


In [3]: import pandas as pd 


In [4]: print(pd. version ) 


1.4.4 


In [ ]: 
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In [1]: import pandas as pd 


In [2]: #Syntax for creating series object 
#varname=pandas.Series(object, dtype) 


In [3]: a=100 
print(a,type(a)) 
s-pd.Series(a) 
print(s,type(s)) 


100 «class 'int'» 
0 100 
dtype: int64 «class 'pandas.core.series.Series'» 


In [5]: a=100 
print(a,type(a)) 
s=pd.Series(a,dtype="float") 
print(s,type(s)) 


100 «class 'int'» 
[2] 100.0 
dtype: float64 «class 'pandas.core.series.Series'» 


In [6]: a-100.45 
print(a,type(a)) 
s=pd.Series(a) 
print(s,type(s)) 


100.45 «class 'float'> 
iz 100.45 
dtype: float64 «class 'pandas.core.series.Series'» 


In [7]: r=range(10,16) 


print(r,type(r)) 
s-pd.Series(r) 


print(s,type(s)) 


range(10, 16) «class 'range'» 


[2] 10 
1 11 
2 12 
3 13 
4 14 
5 15 
dtype: int64 «class 'pandas.core.series.Series'» 
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In [8]: 1st-[100, "Rossum",34.56, "Python",1] 
print(Ist,type(Ist)) 
s-pd.Series(lst) 
print(s,type(s)) 


[100, 'Rossum', 34.56, 'Python', 1] «class 'list'» 
o 100 

1 Rossum 

2 34.56 

3 Python 

4 1 

dtype: object «class 'pandas.core.series.Series'» 


In [9]: #Creating series object with Programmer Defined Indices 
#Syntax: varname-pandas.Series(object,index,dtype) 


In [11]: Ist=[100,"Rossum",34.56,"Python",1] 


print(lst,type(lst)) 
print("------------------------- ") 
s=pd.Series(lst,["eno","ename","sal","sub","rank"]) 
print(s,type(s)) 


[100, 'Rossum', 34.56, 'Python', 1] <class 'list'> 


eno 100 
ename Rossum 
sal 34.56 
sub Python 
rank 1 


dtype: object «class 'pandas.core.series.Series'» 


In [12]: 1stz(100,"Rossum",34.56, "Python", 1) 


print(lst,type(lst)) 
print("------------------------- ") 
s-pd.Series(lst,["eno","ename", "sal","sub","rank"]) 
print(s,type(s)) 


(100, 'Rossum', 34.56, 'Python', 1) «class 'tuple'» 


eno 100 
ename Rossum 
sal 34.56 
sub Python 
rank 1 


dtype: object «class 'pandas.core.series.Series'» 
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In [13]: 


In [14]: 
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st-(100, "Rossum", 34.56, "Python",1) 


print(st,type(st)) 
print("------------------------- =y 
s=pd.Series(st) # 'set' type is unordered 
print(s,type(s)) 


(1, 34.56, 100, 'Python', 'Rossum') «class 'set'> 


TypeError Traceback (most recent call last) 
~\AppData\Local\Temp\ipykernel_7636\941954323.py in «module» 

2 print(st,type(st)) 

3 print("------------------------- ") 
----» 4 s=pd.Series(st) 

5 print(s,type(s)) 


~\anaconda3\lib\site-packages\pandas\core\series.py in init (self, data, i 
ndex, dtype, name, copy, fastpath) 


449 data - data.copy() 
450 else: 
--» 451 data - sanitize array(data, index, dtype, copy) 
452 
453 manager - get option("mode.data manager") 


~\anaconda3\lib\site-packages\pandas\core\construction.py in sanitize array(d 
ata, index, dtype, copy, raise cast failure, allow 2d) 


582 if isinstance(data, (set, frozenset)): 

583 # Raise only for unordered sets, e.g., not for dict keys 
--» 584 raise TypeError(f"'(type(data). name )' type is unorder 
ed") 

585 

586 4 materialize e.g. generators, convert e.g. tuples, abc.Value 
View 


TypeError: 'set' type is unordered 


di-("sno":100, "sname" : "Rossum" , "marks" :34.56, "rank" :1) 


print(d1,type(d1)) 

print("---------------------------------- =) 

s=pd.Series(d1) 

print(s,type(s)) 

'sno': 100, 'sname': 'Rossum', 'marks': 34.56, 'rank': 1) «class 'dict'> 

sno 100 

sname Rossum 

marks 34.56 

rank 1 


dtype: object «class 'pandas.core.series.Series'> 
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In [16]: import numpy as np 
1st-[100,200, 300,400,500] 
a-np.array(lst) 
print(a,type(a)) 


[100 200 300 400 500] «class 'numpy.ndarray'» 


In [17]: s=pd.Series(a) 
print(s,type(s)) 


100 
200 
300 


500 


type: 


0 
1 
2 
3 400 
4 
d 


int32 «class 'pandas.core.series.Series'» 


In [18]: | szpd.Series(a,index-["ID1","ID2", "ID3" , "IDA" , " ID5"]) 


print(s,type(s)) 

ID1 100 

ID2 200 

ID3 300 

ID4 400 

ID5 500 

dtype: int32 <class 'pandas.core.series.Series'» 


In [20]: s["ID1"]=155 


print(s,type(s)) 

IDI 155 

ID2 200 

ID3 300 

IDA 400 

ID5 500 

dtype: int32 «class 'pandas.core.series.Series'» 


In [21]: s["ID1"] 


Out[21]: 155 


In [22]: s[e] 


Out[22]: 155 
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In [23]: d1={"sno":100,"sname":"Rossum", "marks" :34.56, "rank":1} 


print(d1,type(d1)) 

print("---------------------------------- ") 

s=pd.Series(d1) 

print(s,type(s)) 

'sno': 100, 'sname': 'Rossum', 'marks': 34.56, 'rank': 1) «class 'dict'» 

sno 100 

sname Rossum 

marks 34.56 

rank 1 


dtype: object «class 'pandas.core.series.Series'> 


In [24]: 


Out[24]: 


In [25]: 


In [26]: 


In [27]: 


s["sno"] 


100 


s[ "sno" ]-1000 


print(s) 

sno 1000 
sname Rossum 
marks 34.56 
rank 1 


dtype: object 


s[e] 


Out[27]: 1000 


In [28]: di1z("sno":100, "sname": "Rossum", "marks" :34.56, "rank" :1) 


print(d1,type(d1)) 

print("---------------------------------- ") 

s=pd.Series(d1) 

print(s, type(s) ) 

'sno': 100, 'sname': 'Rossum', 'marks': 34.56, 'rank': 1) «class 'dict'» 

sno 100 

sname Rossum 

marks 34.56 

rank 1 


dtype: object «class 'pandas.core.series.Series'» 


In [29]: s[0] 


Out[29]: 100 


localhost:8888/notebooks/Number of approaches to Create Series Object.ipynb 


6/12/23, 7:48 PM Number of approaches to Create Series Object - Jupyter Notebook 
In [30]: s[3] 


Out[30]: 1 


In-[[ JE 
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In [1]: 


In [2]: 


In [3]: 


In [4]: 


In [5]: 


In [6]: 


In [7]: 


DataFrame Examples1 - Jupyter Notebook 


#Creating DataFrame object for Organizing the data in the form Rows and Columns 


#Syntax:  varname-pandas.DataFrame (object, index, columns, dtype) 


1st-[[10,20, 30,40], ["RS", "DR", "TR", "MC"]] 
print(lst) 


[[10, 20, 30, 40], ['RS', 'DR', 'TR', 'MC']] 


import pandas as pd 
df=pd.DataFrame(Ist) 
print(df,type(df)) 


0 1 2 3 
0 10 20 30 40 
1 RS DR TR MC «class 'pandas.core.frame.DataFrame' > 


1st-[[10, "RS"], [20, "TR" ], [30, "MC" ], [40, "DR"]] 
print(lst) 


[[10, 'RS'], [20, 'TR'], [30, 'MC'], [40, 'DR']] 


df-pd.DataFrame(lst) 
print(df,type(df)) 


10 RS 
TR 
30 MC 
40 DR «class 'pandas.core.frame.DataFrame'» 


WUNHO 
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o 


df-pd.DataFrame(1st,columnsz[ "ID", "NAME"]) 


print(df,type(df)) 
ID NAME 
0 10 RS 
1 20 TR 
2 30 MC 
3 40 ODR «class 'pandas.core.frame.DataFrame'» 


df-pd.DataFrame(lst,index-["Reci1","Rec2","Rec3", "Rec4" ], columns-[ "ID", "NAME"]) 


print(df,type(df)) 


ID NAME 
Rec1 10 RS 
Rec2 20 TR 
Rec3 30 MC 
Rec4 40 DR «class 'pandas.core.frame.DataFrame'> 
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In [8]: 


In [9]: 


In [10]: 


In [11]: 


In [12]: 


In [15]: 


DataFrame Examples1 - Jupyter Notebook 


lst-[(10, "RS"), (20, " TR"), (30, "MC"), (40, "DR")] 
print(lst) 


[(10, 'RS'), (20, 'TR'), (30, 'MC'), (40, 'DR')] 


df-pd.DataFrame(lst,index-["Rec1","Rec2", "Rec3", "Rec4"],columnsz[ "ID", "NAME" ]) 
print(df,type(df)) 


ID NAME 
Rec1 10 RS 
Rec2 20 TR 
Rec3 30 MC 
Rec4 40 DR «class 'pandas.core.frame.DataFrame'» 


d1-("IDS":[100,200,300,400] , "NAMES": ["Rossum", "Travis", "Kinney", "Ritche"], "AGES 
print(d1) 


('IDS': [100, 200, 300, 400], 'NAMES': ['Rossum', 'Travis', 'Kinney', 'Ritch 
e'], 'AGES': [60, 70, 80, 65]) 


df-pd.DataFrame(d1) 
print(df,type(df)) 


IDS NAMES AGES 
100 Rossum 60 
200 Travis 70 
300 Kinney 80 
400 Ritche 65 «class 'pandas.core.frame.DataFrame' > 


WN RH © 


df-pd.DataFrame(d1,indexz-[ "Rec1", "Rec2", "Rec3", "Rec4"]) 
print(df,type(df)) 


IDS NAMES AGES 
Rec1 100 Rossum 60 
Rec2 200 Travis 70 
Rec3 300 Kinney 80 
Rec4 400 Ritche 65 «class 'pandas.core.frame.DataFrame'» 


di={"IDS":[100, 200, 300,400], "NAMES": ["Rossum", "Travis", "Kinney", "Ritche"], "AGES 
print(d1) 

print("----------------------------- ") 

s=pd.Series(d1) 

print(s,type(s)) 


('IDS': [100, 200, 300, 400], 'NAMES': ['Rossum', 'Travis', 'Kinney', 'Ritch 
e'], 'AGES': [60, 70, 80, 65]) 


IDS [100, 200, 300, 400] 
NAMES [Rossum, Travis, Kinney, Ritche] 
AGES [60, 70, 80, 65] 


dtype: object «class 'pandas.core.series.Series'» 
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In [16]: df=pd.DataFrame(s) 


In [17]: print(df) 


0 
IDS [100, 200, 300, 400] 
NAMES [Rossum, Travis, Kinney, Ritche] 
AGES [60, 70, 80, 65] 


In [19]: dfzpd.DataFrame(s,columns-["Information"]) 


print(df) 

Information 
IDS [100, 200, 300, 400] 
NAMES  [Rossum, Travis, Kinney, Ritche] 
AGES [60, 70, 80, 65] 


In [20]: import numpy as np 
1st-[(10, "RS"),(20, "TR"), (30, MC"), (40, "DR") ] 


print(lst) 
a-np.array(lst) 
print(a,type(a)) 
[(10, 'RS'), (20, 'TR'), (30, 'MC'), (40, 'DR')] 
[['10' 'RS'] 
['20' 'TR'] 
['30' 'MC'] 


['40' 'DR']] «class 'numpy.ndarray'» 


In [21]: df=pd.DataFrame(a) 
print(df) 


10 RS 
TR 
30 MC 
40 DR 
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In [22]: s1={10,20, 30,40, 507 
print(s1,type(s1)) 


(50, 20, 40, 10, 30) «class 'set'» 


In [23]: df=pd.DataFrame(s1) 
print(df,type(df)) 


0 
50 
20 
40 
10 
30 «class 'pandas.core.frame.DataFrame'> 
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In [24]: #Creating DataFrame by using CSV Files 


#To create DataFrame by using CSV File, we use read csv( "Absoulte Path") 
#varname=pandas.read_csv("AbsouLte Path of csv file") 


In [25]: df=pd.read_csv("D: \\KVR-PYTHON-6PM\\CSV\\stud.csv" ) 


print (df, type(df)) 
sno sname marks 
0 100 Rossum 44.44 
1 200 Travis 55.55 
2 300 Kinney 33.33 
3 400 Kernigan 11.11 
4 500 Stup 55.55 «class 'pandas.core.frame.DataFrame' > 


In [26]: df.set index("sno" 


Out [26]: 
sname marks 


100 Rossum 44.44 
200 Travis 8 55.55 
300 Kinney 33.33 
400 Kernigan 11.11 


500 Stup 55.55 


In [27]: df=pd.read csv("D: \\KVR-PYTHON-6PM\\CSV\\emp.csv") 


print(df,type(df)) 

empno ename sal dsg 
0 10 RS 3.4 Author 
1 20 TR 4.4 Scientist 
2 30 DR 1.4 SE 
3 40 ST 2.4 TL 
4 50 GS 1.4 HR 
5 60 KVR 0.0 Trainer 
6 65 SR 2.3 TL 
7 65 SR 2.3 TL 
8 75 KP 1.2 HR 
9 85 KVR 0.0 SE «class 'pandas.core.frame.DataFrame'» 
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In [1]: #Creating DataFrame object by using CSV File and Perfors Various Operations 


In [3]: import pandas as pd 
df=pd.read_csv("D: \\KVR-PYTHON-6PM\\PANDAS\\NOTES\\studentmarks1.csv" ) 


print(df) 

htno name telugu english hindi maths science social 
0 100 Ramesh 50 60 66 98 66 55 
1 101 Rajesh 45 67 34 67 66 78 
2 102 Rossum 56 88 56 99 44 77 
3 103 Raji 56 78 34 56 88 55 
4 104 Kalyan 51 63 62 93 67 51 
5 105 Karthik 48 62 39 68 65 88 
6 106 Kambli 53 81 59 92 48 73 
7 107 Praveen 46 88 74 86 78 45 
8 108 Ganesh 53 62 76 88 76 35 
9 109 Nags 55 77 44 77 86 58 
10 110 Biswa 66 48 86 95 48 47 
11 111 Ritchi 66 68 64 76 98 75 
12 104 Kalyan 51 63 62 93 67 51 
13 112 shareef 50 63 99 90 76 67 
14 113 sonu 60 89 98 87 77 68 
15 114 Rajesh 45 67 77 55 66 46 
16 115 Rakesh 67 78 88 78 67 49 


In [4]: #Accessing the Data from df---head() 


df.head() 
Out[4]: 

htno name telugu english hindi maths science social 
0 100 Ramesh 50 60 66 98 66 55 
1 101 Rajesh 45 67 34 67 66 78 
2 102 Rossum 56 88 56 99 44 77 
3 103 Raji 56 78 34 56 88 55 
4 104 Kalyan 51 63 62 93 67 51 


In [5]: df.head(3) 


outis: 
htno name telugu english hindi maths science social 
0 100 Ramesh 50 60 66 98 66 55 
1 101 Rajesh 45 67 34 67 66 78 
2 102 Rossum 56 88 56 99 44 77 
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In [6]: #Accessing the Data from df---tail() 


df.tail() 
Out[6]: 

htno name telugu english hindi 
12 104 Kalyan 51 63 62 
13 112 shareef 50 63 99 
14 113 sonu 60 89 98 
15 114  Rajesh 45 67 77 
16 115 Rakesh 67 78 88 


In [7]: df.tail(2) 


Out [7]: 
htno name telugu english hindi 
15 114 Rajesh 45 67 77 
16 115 Rakesh 67 78 88 


In [9]: df.shape 


Out[9]: (17, 8) 


In [10]: df.describe() 


Out[10]: 
htno telugu english 


count 17.000000 17.000000 17.000000 
mean 107.294118 54.000000 70.705882 
std 4.687279 7.141428 11.671358 
min 100.000000 45.000000 48.000000 
25% 104.000000 50.000000 63.000000 
50% 107.000000 53.000000 67.000000 
75% 111.000000 56.000000 78.000000 


max 115.000000 67.000000 89.000000 
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maths science social 


93 
90 
87 
55 
78 


67 
76 
77 
66 
67 


maths science soc 


55 
78 


hindi 
17.000000 
65.764706 
20.504662 
34.000000 
56.000000 
64.000000 
71.000000 


99.000000 


66 
67 


maths 
17.000000 
82.235294 
13.917298 
55.000000 
76.000000 
87.000000 
93.000000 


99.000000 


51 
67 
68 
46 
49 


ial 
46 


49 


science 
17.000000 
69.588235 
14.339887 
44.000000 
66.000000 
67.000000 
71.000000 
98.000000 


social 
17.000000 
59.882353 
14.696438 
35.000000 
49.000000 
55.000000 
73.000000 


88.000000 
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In [11]: for record in df.iterrows(): 


print(record) 
(0, htno 100 
name Ramesh 
telugu 50 
english 60 
hindi 66 
maths 98 
Science 66 
social 55 
Name: 0, dtype: object) 
(1, htno 101 
name Rajesh 
telugu 45 
english 67 
hindi 34 
maths 67 
Science 66 
social 78 
Name: 1, dtype: object) 
(2, htno 102 


In [12]: print(df) 


htno name telugu english hindi maths science 
0 100 Ramesh 50 60 66 98 66 
1 101 Rajesh 45 67 34 67 66 
2 102 Rossum 56 88 56 99 44 
3 103 Raji 56 78 34 56 88 
4 104 Kalyan 51 63 62 93 67 
5 105 Karthik 48 62 39 68 65 
6 106 Kambli 53 81 59 92 48 
7 107 Praveen 46 88 74 86 78 
8 108 Ganesh 53 62 76 88 76 
9 109 Nags 55 77 44 77 86 
10 110 Biswa 66 48 86 95 48 
11 111 Ritchi 66 68 64 76 98 
12 104  Kalyan 51 63 62 93 67 
13 112 shareef 50 63 99 90 76 
14 113 sonu 60 89 98 87 77 
15 114  Rajesh 45 67 77 55 66 
16 115  Rakesh 67 78 88 78 67 
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social 
55 
78 
77 
55 
51 
88 
73 
45 
35 
58 
47 
75 
51 
67 
68 
46 
49 
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In [13]: df[6:12] 


Out[13]: 

htno 

6 106 

7 107 

8 108 

9 109 

10 110 

11 111 


In [14]: df[::2] 


Out[14]: 

htno 
0 100 
2 102 
4 104 
6 106 
8 108 
10 110 
12 104 
14 113 
16 115 
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name telugu english hindi 


Kambli 
Praveen 
Ganesh 
Nags 
Biswa 


Ritchi 


name 
Ramesh 
Rossum 
Kalyan 
Kambli 
Ganesh 
Biswa 
Kalyan 
sonu 


Rakesh 


53 
46 
53 
55 
66 
66 


telugu 
50 
56 
51 
53 
53 
66 
51 
60 
67 


81 
88 
62 
77 
48 
68 


english 
60 
88 
63 
81 
62 
48 
63 
89 
78 


59 
74 
76 
44 
86 
64 


hindi 
66 
56 
62 
59 
76 
86 
62 
98 
88 


maths science social 


92 
86 
88 
7T 
95 
76 


maths 
98 
99 
93 
92 
88 
95 
93 
87 
78 


48 
78 
76 
86 
48 
98 


science 
66 
44 
67 
48 
76 
48 
67 
77 
67 


73 
45 
35 
58 
47 
75 


social 
55 
77 
51 
73 
35 
47 
51 
68 
49 


419 
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In [15]: df[::-1] 


Out[15]: 

htno 

16 115 
15 114 
14 113 
13 112 
12 104 
11 111 
10 110 
9 109 
8 108 
7 107 
6 106 
5 105 
4 104 
3 103 
2 102 
1 101 
0 100 


In [16]: df[10:11] 


Out [16]: 
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name telugu english hindi 


Rakesh 
Rajesh 
sonu 
shareef 
Kalyan 
Ritchi 
Biswa 
Nags 
Ganesh 
Praveen 
Kambli 
Karthik 
Kalyan 
Raji 
Rossum 
Rajesh 


Ramesh 


67 
45 
60 
50 
51 
66 
66 
55 
53 
46 
53 
48 
51 
56 
56 
45 


50 


78 
67 
89 
63 
63 
68 
48 
77 
62 
88 
81 
62 
63 
78 
88 
67 


60 


88 
77 
98 
99 
62 
64 
86 
44 
76 
74 
59 
39 
62 
34 
56 
34 


66 


htno name telugu english hindi 


10 110 
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Biswa 


66 


48 


86 


maths science social 


78 
55 
87 
90 
93 
76 
95 
77 
88 
86 
92 
68 
93 
56 
99 
67 


98 


67 
66 
77 
76 
67 
98 
48 
86 
76 
78 
48 
65 
67 
88 
44 
66 
66 


49 
46 
68 
67 
51 
75 
47 
58 
35 
45 
73 
88 
51 
55 
77 
78 


55 


maths science social 


95 


48 


47 
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In [17]: print(df) 


htno 
S 100 
1 101 
2 102 
3 103 
4 104 
5 105 
6 106 
7 107 
8 108 
9 109 
10 110 
11 111 
12 104 
13 112 
14 113 
15 114 
16 115 


In [18]: df["name" 


name 
Ramesh 
Rajesh 
Rossum 
Raji 
Kalyan 
Karthik 
Kambli 
Praveen 
Ganesh 
Nags 
Biswa 
Ritchi 
Kalyan 
shareef 
sonu 
Rajesh 
Rakesh 


Out[18]: 0 Ramesh 
1 Rajesh 
2 Rossum 
3 Raji 
4 Kalyan 
5 Karthik 
6 Kambli 
7 Praveen 
8 Ganesh 
9 Nags 
10 Biswa 
11 Ritchi 
12 Kalyan 
13 shareef 
14 sonu 
15 Rajesh 
16 Rakesh 


telugu 
50 
45 
56 
56 
51 
48 
53 
46 
53 
55 
66 
66 
51 
50 
60 
45 
67 


Name: name, dtype: object 
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english hindi 


60 
67 
88 
78 
63 
62 
81 
88 
62 
77 
48 
68 
63 
63 
89 
67 
78 


66 
34 
56 
34 
62 
39 
59 
74 
76 
44 
86 
64 
62 
99 
98 
77 
88 


maths 
98 
67 
99 
56 
93 
68 
92 
86 
88 
77 
95 
76 
93 
90 
87 
55 
78 
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Science 
66 
66 
44 
88 
67 
65 
48 
78 
76 
86 
48 
98 
67 
76 
77 
66 
67 


social 
55 
78 
77 
55 
51 
88 
73 
45 
35 
58 
47 
75 
51 
67 
68 
46 
49 
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In [20]: df[["name","maths"]] 


name maths 


Out [20]: 
0 Ramesh 
1  Rajesh 
2 Rossum 
3 Raji 
4  Kalyan 
5 Karthik 
6  Kambli 
7 Praveen 
8 Ganesh 
9 Nags 
10 Biswa 
11 Ritchi 
12  Kalyan 


13  shareef 


14 sonu 
15  Rajesh 
16 Rakesh 
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98 
67 
99 
56 
93 
68 
92 
86 
88 
77 
95 
76 
93 
90 
87 
55 
78 
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In [21]: df[["name","maths","english"]] 


Out [21]: 

name maths english 

0 Ramesh 98 60 
1  Rajesh 67 67 
2 Rossum 99 88 
3 Raji 56 78 
4  Kalyan 93 63 
5 Karthik 68 62 
6 Kambl 92 81 
7 Praveen 86 88 
8 Ganesh 88 62 
9 Nags 77 77 
10 Biswa 95 48 
11 Ritchi 76 68 
12 Kalyan 93 63 
13  shareef 90 63 
14 sonu 87 89 
15 Rajesh 55 67 
16 Rakesh 78 78 


In [22]: df[[ name", "maths". "english"]][10:15] 


Qut[22]: 
name maths english 
10 Biswa 95 48 
11 Ritchi 76 68 
12 Kalyan 93 63 
13 shareef 90 63 
14 sonu 87 89 


In [23]: df[["name","maths","english"]][10:11] 


Out [23]: 
name maths english 


10 Biswa 95 48 
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In [24]: df[["name", "maths", "english"]][::2] 


name maths english 


Out [24]: 
0 Ramesh 
2 Rossum 
4  Kalyan 
6  Kambli 
8 Ganesh 
10 Biswa 
12  Kalyan 
14 sonu 
16  Rakesh 

In [ ]: 


98 
99 
93 
92 
88 
95 
93 
87 


78 


60 
88 
63 
81 
62 
48 
63 
89 
78 
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In [1]: #access the data of DataFrame by using Loc[] 
import pandas as pd 


In [2]: df=pd.read_csv("D: \\KVR-PYTHON-6PM\\PANDAS\\NOTES\\studentmarks1.csv" ) 


print(df) 

htno name telugu english hindi maths science social 
0 100 Ramesh 50 60 66 98 66 55 
1 101 Rajesh 45 67 34 67 66 78 
2 102 Rossum 56 88 56 99 44 77 
3 103 Raji 56 78 34 56 88 55 
4 104 Kalyan 51 63 62 93 67 51 
5 105 Karthik 48 62 39 68 65 88 
6 106 Kambli 53 81 59 92 48 73 
7 107 Praveen 46 88 74 86 78 45 
8 108 Ganesh 53 62 76 88 76 35 
9 109 Nags 55 77 44 77 86 58 
10 110 Biswa 66 48 86 95 48 47 
11 111 Ritchi 66 68 64 76 98 75 
12 104 Kalyan 51 63 62 93 67 51 
13 112 shareef 50 63 99 90 76 67 
14 113 sonu 60 89 98 87 77 68 
15 114  Rajesh 45 67 77 55 66 46 
16 115 Rakesh 67 78 88 78 67 49 


In [3]: df.1oc[11] 


Out[3]: htno 111 
name Ritchi 
telugu 66 
english 68 
hindi 64 
maths 76 
science 98 
social 75 


Name: 11, dtype: object 


In [4]: df.loc[5:8] 


Out [4]: 
htno name telugu english hindi maths science social 
5 105  Karthik 48 62 39 68 65 88 
6 106 Kambi 53 81 59 92 48 73 
7 107 Praveen 46 88 74 86 78 45 
8 108 Ganesh 53 62 76 88 76 35 
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In [5]: df.loc[5::2] 
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htno name telugu english hindi maths science social 


Out[5]: 
5 105 Karthik 48 
7 107 Praveen 46 
9 109 Nags 55 
11 111 Ritchi 66 


13 112  shareef 50 


15 114 Rajesh 45 


In [6]: df.1loc[10,["name"]] 


Out[6]: name Biswa 
Name: 10, dtype: object 


In [7]: df.loc[10,["name", "maths" 


Out[7]: name Biswa 
maths 95 
english 48 


Name: 10, dtype: object 


In [8]: df.loc[10,["htno", "name", " 


Out[8]: htno 110 
name Biswa 
maths 95 
english 48 


Name: 10, dtype: object 


In [9]: print(df) 


htno name  telugu 
(4) 100 Ramesh 50 
1 101 Rajesh 45 
2 102 Rossum 56 
3 103 Raji 56 
4 104 Kalyan 51 
5 105 Karthik 48 
6 106 Kambli 53 
7 107 Praveen 46 
8 108 Ganesh 53 
9 109 Nags 55 
10 110 Biswa 66 
11 111 Ritchi 66 
12 104 Kalyan 51 
13 112 shareef 50 
14 113 sonu 60 
15 114 Rajesh 45 
16 115 Rakesh 67 


62 39 68 65 88 
88 74 86 78 45 
77 44 7T 86 58 
68 64 76 98 75 
63 99 90 76 67 
67 77 55 66 46 
"english"]] 


maths", "english"]] 


english hindi maths science 


60 66 98 66 
67 34 67 66 
88 56 99 44 
78 34 56 88 
63 62 93 67 
62 39 68 65 
81 59 92 48 
88 74 86 78 
62 76 88 76 
77 44 77 86 
48 86 95 48 
68 64 76 98 
63 62 93 67 
63 99 90 76 
89 98 87 77 
67 77 55 66 
78 88 78 67 
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55 
78 
77 
55 
51 
88 
73 
45 
35 
58 
47 
75 
51 
67 
68 
46 
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In [10]: df.loc[:: 


Out[10]: 


N o 


O A 


16 


In [12]: df.loc[: 


Out[12]: 


htno 
100 
102 
104 
106 
108 
110 
104 
113 


115 


htno 
100 
102 
104 
106 
108 
110 
104 
113 
115 


2,["htno", "name", "maths", "english"]] 
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name maths english 


Ramesh 
Rossum 
Kalyan 
Kambli 
Ganesh 
Biswa 
Kalyan 
sonu 


Rakesh 


98 
99 
93 
92 
88 
95 
93 
87 


78 


60 
88 
63 
81 
62 
48 
63 
89 
78 


:2, "htno":"social"] 


name telugu english 


Ramesh 
Rossum 
Kalyan 
Kambli 
Ganesh 
Biswa 
Kalyan 
sonu 


Rakesh 


50 
56 
51 
53 
53 
66 
51 
60 
67 


60 
88 
63 
81 
62 
48 
63 
89 
78 


hindi 
66 
56 
62 
59 
76 
86 
62 
98 
88 
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maths science social 


98 
99 
93 
92 
88 
95 
93 
87 
78 


66 
44 
67 
48 
76 
48 
67 
77 


67 


55 
77 
51 
73 
35 
47 
51 
68 
49 
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In [14]: df.loc[::2, "name":" 
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social":2] 


name english maths social 


Out [14]: 
0 Ramesh 60 
2 Rossum 88 
4  Kalyan 63 
6 Kambli 81 
8 Ganesh 62 
10 Biswa 48 
12  Kalyan 63 
14 sonu 89 
16 Rakesh 78 


In [15]: print(df) 


htno name 
0 100 Ramesh 
1 101 Rajesh 
2 102 Rossum 
3 103 Raji 
4 104 Kalyan 
5 105 Karthik 
6 106 Kambli 
7 107 Praveen 
8 108 Ganesh 
9 109 Nags 
10 110 Biswa 
11 111 Ritchi 
12 104 Kalyan 
13 112 shareef 
14 113 sonu 
15 114 Rajesh 
16 115 Rakesh 


In [16]: #access the data of DataFrame by using iloc[] 


In [17]: df.iloc[3] 


Out[17]: htno 103 
name Raji 
telugu 56 
english 78 
hindi 34 
maths 56 
science 88 
social 55 


Name: 3, dtype: obj 


98 
99 
93 
92 
88 
95 
93 
87 


78 


telu 


ect 


gu 
50 
45 
56 
56 
51 
48 
53 
46 
53 
55 
66 
66 
51 
50 
60 
45 
67 


55 
77 
51 
73 
35 
47 
51 
68 
49 


english hindi 


60 
67 
88 
78 
63 
62 
81 
88 
62 
77 
48 
68 
63 
63 
89 
67 
78 
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66 
34 
56 
34 
62 
39 
59 
74 
76 
44 
86 
64 
62 
99 
98 
77 
88 


maths 


98 
67 
99 
56 
93 
68 
92 
86 
88 
77 
95 
76 
93 
90 
87 
55 
78 


science 


66 
66 
44 
88 
67 
65 
48 
78 
76 
86 
48 
98 
67 
76 
77 
66 
67 


social 


55 
78 
77 
55 
51 
88 
73 
45 
35 
58 
47 
75 
51 
67 
68 
46 
49 
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In [18]: df.iloc[3:9] 
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htno name telugu english hindi 


Out[18]: 
3 103 Raji 
4 104 Kalyan 
5 105 Karthik 
6 106 Kambi 


7 107 Praveen 


8 108 Ganesh 


In [20]: df.iloc[3:9,[1]] 


Out[20]: 

name 
3 Raji 
4 Kalyan 
5 Karthik 
6  Kambli 
7 Praveen 
8 Ganesh 
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56 
51 
48 
53 
46 
53 


78 
63 
62 
81 
88 
62 


34 
62 
39 
59 
74 
76 


maths science social 


56 
93 
68 
92 
86 
88 


88 
67 
65 
48 
78 
76 


55 
51 
88 
73 
45 


35 
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In [21]: df.iloc[::,[1,5]] 


name maths 


Out[21]: 
0 Ramesh 
1 Rajesh 
2 Rossum 
3 Raji 
4 Kalyan 
5 Karthik 
6  Kambli 
7 Praveen 
8 Ganesh 
9 Nags 
10 Biswa 
11 Ritchi 
12  Kalyan 


13  shareef 


14 sonu 
15  Rajesh 
16 Rakesh 


98 
67 
99 
56 
93 
68 
92 
86 
88 
77 
95 
76 
93 
90 
87 
55 
78 
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In [22]: df.iloc[::-1,[1,5,7]] 


name maths social 


Out[22]: 
16  Rakesh 
15 Rajesh 
14 sonu 


13 shareef 


12 Kalyan 
11 Ritchi 
10 Biswa 
9 Nags 
8 Ganesh 
7 Praveen 
6 Kambli 
5 Karthik 
4 Kalyan 
3 Raji 
2 Rossum 
1 Rajesh 
0 Ramesh 


In [23]: df.iloc[2:10,1:6] 


78 
55 
87 
90 
93 
76 
95 
77 
88 
86 
92 
68 
93 
56 
99 
67 


98 


49 
46 
68 
67 
51 
75 
47 
58 
35 
45 
73 
88 
51 
55 
77 
78 


55 


name telugu english 


Out[23]: 
2 Rossum 
3 Raji 
4 Kalyan 
5  Karthik 
6  Kambli 
7 Praveen 
8 Ganesh 
9 Nags 


56 
56 
51 
48 
53 
46 
53 
55 


88 
78 
63 
62 
81 
88 
62 


TT 
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hindi 
56 
34 
62 
39 
59 
74 
76 
44 


maths 
99 
56 
93 
68 
92 
86 
88 


7T 
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In [24]: df.iloc[::2,::2] 


Out[24]: 

htno telugu hindi science 
0 100 50 66 66 
2 102 56 56 44 
4 104 51 62 67 
6 106 53 59 48 
8 108 53 76 76 
10 110 66 86 48 
12 104 51 62 67 
14 113 60 98 77 
16 115 67 88 67 


In [25]: df.iloc[1::2,1::2] 


Out[25]: 

name english maths social 
1 Rajesh 67 67 78 
3 Raji 78 56 55 
5 Karthik 62 68 88 
7 Praveen 88 86 45 
9 Nags 77 77 58 
11 Ritchi 68 76 75 
13 shareef 63 90 67 
15 Rajesh 67 55 46 


In [27]: df.iloc[[2,10,14]] 


Out [27]: 
htno name telugu english hindi maths science social 
2 102 Rossum 56 88 56 99 44 77 
10 110 Biswa 66 48 86 95 48 47 
14 113 sonu 60 89 98 87 77 68 
In [| | 
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adding new cols to data frame - Jupyter Notebook 


In [1]: #Adding the new columns to data frame and perfoms Operations 


import pandas as pd 


In [2]: df=pd.read_csv("D:\\KVR-PYTHON-6PM\\PANDAS\\NOTES\\studentmarks1.csv" ) 


print(df) 

htno name 
0 100 Ramesh 
1 101  Rajesh 
2 102 Rossum 
3 103 Raji 
4 104 Kalyan 
5 105 Karthik 
6 106 Kambli 
7 107 Praveen 
8 108 Ganesh 
9 109 Nags 


10 110 Biswa 
11 111 Ritchi 
12 104 Kalyan 
13 112 shareef 
14 113 sonu 
15 114  Rajesh 
16 115 Rakesh 


In [3]: df["total"]zNone 


In [4]: print(df) 


htno name 
100 Ramesh 
101  Rajesh 
102 Rossum 
103 Raji 
104 Kalyan 


105 Karthik 
106 Kambli 
107 Praveen 
108 Ganesh 
109 Nags 
10 110 Biswa 
11 111 Ritchi 
12 104 Kalyan 
13 112 shareef 
14 113 sonu 
15 114  Rajesh 
16 115 Rakesh 


WD ON MA Vi hb WN HR © 


telugu 
50 
45 
56 
56 
51 
48 
53 
46 
53 
55 
66 
66 
51 
50 
60 
45 
67 


telugu 
50 
45 
56 
56 
51 
48 
53 
46 
53 
55 
66 
66 
51 
50 
60 
45 
67 


english 
60 
67 
88 
78 
63 
62 
81 
88 
62 
77 
48 
68 
63 
63 
89 
67 
78 


english 
60 
67 
88 
78 
63 
62 
81 
88 
62 
77 
48 
68 
63 
63 
89 
67 
78 


hindi 
66 
34 
56 
34 
62 
39 
59 
74 
76 
44 
86 
64 
62 
99 
98 
77 
88 


hindi 
66 
34 
56 
34 
62 
39 
59 
74 
76 
44 
86 
64 
62 
99 
98 
77 
88 


maths 
98 
67 
99 
56 
93 
68 
92 
86 
88 
77 
95 
76 
93 
90 
87 
55 
78 


maths 
98 
67 
99 
56 
93 
68 
92 
86 
88 
77 
95 
76 
93 
90 
87 
55 
78 


science 
66 
66 
44 
88 
67 
65 
48 
78 
76 
86 
48 
98 
67 
76 
77 
66 
67 


Science 
66 
66 
44 
88 
67 
65 
48 
78 
76 
86 
48 
98 
67 
76 
77 
66 
67 


social 
55 
78 
77 
55 
51 
88 
73 
45 
35 
58 
47 
75 
51 
67 
68 
46 
49 


social total 


55 
78 
77 
55 
51 
88 
73 
45 
35 
58 
47 
75 
51 
67 
68 
46 
49 


None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 


In [5]: df["total"]edf["telugu"]«df["english"]4df["hindi"]«df["maths"]sdf[" science" ]+df[ "social" 
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In [6]: print(df) 


htno name telugu english hindi maths science 
Q 100 Ramesh 50 60 66 98 66 
1 101 Rajesh 45 67 34 67 66 
2 102 Rossum 56 88 56 99 44 
3 103 Raji 56 78 34 56 88 
4 104  Kalyan 51 63 62 93 67 
5 105 Karthik 48 62 39 68 65 
6 106  Kambli 53 81 59 92 48 
7 107 Praveen 46 88 74 86 78 
8 108 Ganesh 53 62 76 88 76 
9 109 Nags 55 77 44 77 86 
10 110 Biswa 66 48 86 95 48 
11 111  Ritchi 66 68 64 76 98 
12 104 Kalyan 51 63 62 93 67 
13 112 shareef 50 63 99 90 76 
14 113 sonu 60 89 98 87 77 
15 114  Rajesh 45 67 77 55 66 
16 115 Rakesh 67 78 88 78 67 


In [10]: df["percent"]zround((df["total"]/600)*100,2) 
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social 
55 
78 
77 
55 
51 
88 
73 
45 
35 
58 
47 
75 
51 
67 
68 
46 
49 


total 
395 
357 
420 
367 
387 
370 
406 
417 
390 
397 
390 
447 
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445 
479 
356 
427 
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6/13/23, 7:47 PM adding new cols to data frame - Jupyter Notebook 


In [11]: print(df) 


htno name telugu english hindi maths science social 
0 100 Ramesh 50 60 66 98 66 55 
1 101 Rajesh 45 67 34 67 66 78 
2 102 Rossum 56 88 56 99 44 77 
3 103 Raji 56 78 34 56 88 55 
4 104 Kalyan 51 63 62 93 67 51 
5 105 Karthik 48 62 39 68 65 88 
6 106 Kambli 53 81 59 92 48 73 
7 107 Praveen 46 88 74 86 78 45 
8 108 Ganesh 53 62 76 88 76 35 
9 109 Nags 55 77 44 77 86 58 
10 110 Biswa 66 48 86 95 48 47 
11 111 Ritchi 66 68 64 76 98 75 
12 104 Kalyan 51 63 62 93 67 51 
13 112 shareef 50 63 99 90 76 67 
14 113 sonu 60 89 98 87 77 68 
15 114 Rajesh 45 67 77 55 66 46 
16 115 Rakesh 67 78 88 78 67 49 
percent 
e 65.83 
1 59.50 
2 70.00 
3 61.17 
4 64.50 
5 61.67 
6 67.67 
7 69.50 
8 65.00 
9 66.17 
10 65.00 
11 74.50 
12 64.50 
13 74.17 
14 79.83 
15 59.33 
16 71.17 
In [13]: df.loc[df["maths"]»90] 
Out [13]: 
htno name telugu english hindi maths science social total percent 
0 100 Ramesh 50 60 66 98 66 55 395 65.83 
2 102 Rossum 56 88 56 99 44 77 420 70.00 
4 104 Kalyan 51 63 62 93 67 51 387 64.50 
6 106 Kambli 53 81 59 92 48 73 406 67.67 
10 110 Biswa 66 48 86 95 48 47 390 65.00 
12 104  Kalyan 51 63 62 93 67 51 387 64.50 
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total À 
395 
357 
420 
367 
387 
370 
406 
417 
390 
397 
390 
447 
387 
445 
479 
356 
427 
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6/13/23, 7:47 PM 


In [14]: 


Out[14]: 


In [16]: 


Out [16]: 


In [19]: 


Out[19]: 


Im [21]: 


Out[21]* 


df.loc[df["maths"]»95] 


adding new cols to data frame - Jupyter Notebook 


htno name telugu english hindi 


0 100 Ramesh 


2 102 Rossum 


df.loc[df["maths"]«70] 


htno name telugu 


Rajesh 
3 103 Raji 
5 105 Karthik 


15 114 Rajesh 


50 60 66 
56 88 56 

english hindi 
45 67 34 
56 78 34 
48 62 39 
45 67 77 


maths 


98 
99 


maths 
67 
56 
68 
55 


df.loc[df["maths"]>95,["name", "maths"]] 


name maths 
0 Ramesh 98 


2 Rossum 99 


science 


66 
44 


science 
66 
88 
65 
66 


social 


55 
77 


social 
78 
55 
88 
46 


total 
395 
420 


total 
357 
367 
370 
356 


percent 
65.83 


70.00 


percent 
59.50 
61.17 
61.67 
59.33 


df.loc[ (df["maths"]»290) & (df["maths"]<=99),["name","maths"] ] 


name maths 


0 Ramesh 98 


2 Rossum 99 
4  Kalyan 93 
6  Kambli 92 
10 Biswa 95 


12  Kalyan 93 


13  shareef 90 
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6/13/23, 7:47 PM adding new cols to data frame - Jupyter Notebook 


In [22]: print(df) 


htno name telugu english hindi maths science 
Q 100 Ramesh 50 60 66 98 66 
1 101 Rajesh 45 67 34 67 66 
2 102 Rossum 56 88 56 99 44 
3 103 Raji 56 78 34 56 88 
4 104  Kalyan 51 63 62 93 67 
5 105 Karthik 48 62 39 68 65 
6 106  Kambli 53 81 59 92 48 
7 107 Praveen 46 88 74 86 78 
8 188 Ganesh 53 62 76 88 76 
9 109 Nags 55 77 44 77 86 
10 110 Biswa 66 48 86 95 48 
11 111  Ritchi 66 68 64 76 98 
12 104 Kalyan 51 63 62 93 67 
13 112 shareef 50 63 99 90 76 
14 113 sonu 60 89 98 87 77 
15 114 Rajesh 45 67 77 55 66 
16 115 Rakesh 67 78 88 78 67 
percent 
e 65.83 
1 59.50 
2 70.00 
3 61.17 
4 64.50 
5 61.67 
6 67.67 
7 69.50 
8 65.00 
9 66.17 
10 65.00 
11 74.50 
12 64.50 
13 74.17 
14 79.83 
15 59.33 
16 71.17 


In [23]: df["grade"]-z"NULL" 
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social 
55 
78 
77 
55 
51 
88 
73 
45 
35 
58 
47 
75 
51 
67 
68 
46 
49 


total À 
395 
357 
420 
367 
387 
370 
406 
417 
390 
397 
390 
447 
387 
445 
479 
356 
427 
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6/13/23, 7:47 PM adding new cols to data frame - Jupyter Notebook 


In [24]: print(df) 


htno name telugu english hindi maths science 
0 100 Ramesh 50 60 66 98 66 
1 101  Rajesh 45 67 34 67 66 
2 102 Rossum 56 88 56 99 44 
3 103 Raji 56 78 34 56 88 
4 104 Kalyan 51 63 62 93 67 
5 105 Karthik 48 62 39 68 65 
6 106 Kambli 53 81 59 92 48 
7 107 Praveen 46 88 74 86 78 
8 108 Ganesh 53 62 76 88 76 
9 109 Nags 55 77 44 77 86 
10 110 Biswa 66 48 86 95 48 
11 111  Ritchi 66 68 64 76 98 
12 104 Kalyan 51 63 62 93 67 
13 112 shareef 50 63 99 90 76 
14 113 sonu 60 89 98 87 77 
15 114 Rajesh 45 67 77 55 66 
16 115 Rakesh 67 78 88 78 67 
percent grade 
0 65.83 NULL 
1 59.50 NULL 
2 70.00 NULL 
3 61.17 NULL 
4 64.50 NULL 
5 61.67 NULL 
6 67.67 NULL 
7 69.50 NULL 
8 65.00 NULL 
9 66.17 NULL 
10 65.00 NULL 
11 74.50 NULL 
12 64.50 NULL 


13 74.17 NULL 
14 79.83 NULL 
15 59.33 NULL 
16 71.17 NULL 


In [25]: df.loc[ (df["percent"]>=75),["grade"] ]="DISTINCTION" 
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social 
55 
78 
77 
55 
51 
88 
73 
45 
35 
58 
47 
75 
51 
67 
68 
46 
49 


total \ 
395 
357 
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6/13/23, 7:47 PM adding new cols to data frame - Jupyter Notebook 


In [26]: print(df) 


htno name telugu english hindi maths science 
Q 100 Ramesh 50 60 66 98 66 
1 101 Rajesh 45 67 34 67 66 
2 102 Rossum 56 88 56 99 44 
3 103 Raji 56 78 34 56 88 
4 104 Kalyan 51 63 62 93 67 
5 105 Karthik 48 62 39 68 65 
6 106  Kambli 53 81 59 92 48 
7 107 Praveen 46 88 74 86 78 
8 108 Ganesh 53 62 76 88 76 
9 109 Nags 55 77 44 77 86 
10 110 Biswa 66 48 86 95 48 
11 111  Ritchi 66 68 64 76 98 
12 104 Kalyan 51 63 62 93 67 
13 112 shareef 50 63 99 90 76 
14 113 sonu 60 89 98 87 77 
15 114 Rajesh 45 67 77 55 66 
16 115  Rakesh 67 78 88 78 67 
percent grade 
e 65.83 NULL 
1 59.50 NULL 
2 70.00 NULL 
3 61.17 NULL 
4 64.50 NULL 
5 61.67 NULL 
6 67.67 NULL 
7 69.50 NULL 
8 65.00 NULL 
9 66.17 NULL 
10 65.00 NULL 
11 74.50 NULL 
12 64.50 NULL 
13 74.17 NULL 
14 79.83 DISTINCTION 
15 59.33 NULL 
16 71.17 NULL 


social 
55 
78 
77 
55 
51 
88 
73 
45 
35 
58 
47 
75 
51 
67 
68 
46 
49 


total À 
395 
357 
420 
367 
387 
370 
406 
417 
390 
397 
390 
447 
387 
445 
479 
356 
427 


In [27]: df.loc[ (df["percent"]>=70) & (df["percent"]«75),["grade"] ]- "FIRST" 
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6/13/23, 7:47 PM adding new cols to data frame - Jupyter Notebook 


In [28]: print(df) 


htno name telugu english hindi maths science 
Q 100 Ramesh 50 60 66 98 66 
1 101 Rajesh 45 67 34 67 66 
2 102 Rossum 56 88 56 99 44 
3 103 Raji 56 78 34 56 88 
4 104 Kalyan 51 63 62 93 67 
5 105 Karthik 48 62 39 68 65 
6 106  Kambli 53 81 59 92 48 
7 107 Praveen 46 88 74 86 78 
8 108 Ganesh 53 62 76 88 76 
9 109 Nags 55 77 44 77 86 
10 110 Biswa 66 48 86 95 48 
11 111  Ritchi 66 68 64 76 98 
12 104 Kalyan 51 63 62 93 67 
13 112 shareef 50 63 99 90 76 
14 113 sonu 60 89 98 87 77 
15 114 Rajesh 45 67 77 55 66 
16 115  Rakesh 67 78 88 78 67 
percent grade 
e 65.83 NULL 
1 59.50 NULL 
2 70.00 FIRST 
3 61.17 NULL 
4 64.50 NULL 
5 61.67 NULL 
6 67.67 NULL 
7 69.50 NULL 
8 65.00 NULL 
9 66.17 NULL 
10 65.00 NULL 
11 74.50 FIRST 
12 64.50 NULL 
13 74.17 FIRST 
14 79.83 DISTINCTION 
15 59.33 NULL 
16 71.17 FIRST 


social 
55 
78 
77 
55 
51 
88 
73 
45 
35 
58 
47 
75 
51 
67 
68 
46 
49 


total À 
395 
357 
420 
367 
387 
370 
406 
417 
390 
397 
390 
447 
387 
445 
479 
356 
427 


In [29]: df.loc[ (df[ percent "]3-60) 8 (df[ "percent" ]470),["grade'] ]- SECOND" 
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6/13/23, 7:47 PM adding new cols to data frame - Jupyter Notebook 


In [30]: print(df) 


htno name telugu english hindi maths science 
0 100 Ramesh 50 60 66 98 66 
1 101 Rajesh 45 67 34 67 66 
2 102 Rossum 56 88 56 99 44 
3 103 Raji 56 78 34 56 88 
4 104 Kalyan 51 63 62 93 67 
5 105 Karthik 48 62 39 68 65 
6 106 Kambli 53 81 59 92 48 
7 107 Praveen 46 88 74 86 78 
8 108 Ganesh 53 62 76 88 76 
9 109 Nags 55 77 44 77 86 
10 110 Biswa 66 48 86 95 48 
11 111  Ritchi 66 68 64 76 98 
12 104 Kalyan 51 63 62 93 67 
13 112 shareef 50 63 99 90 76 
14 113 sonu 60 89 98 87 77 
15 114 Rajesh 45 67 77 55 66 
16 115 Rakesh 67 78 88 78 67 
percent grade 
0 65.83 SECOND 
1 59.50 NULL 
2 70.00 FIRST 
3 61.17 SECOND 
4 64.50 SECOND 
5 61.67 SECOND 
6 67.67 SECOND 
7 69.50 SECOND 
8 65.00 SECOND 
9 66.17 SECOND 
10 65.00 SECOND 
11 74.50 FIRST 
12 64.50 SECOND 
13 74.17 FIRST 
14 79.83 DISTINCTION 
15 59.33 NULL 
16 71.17 FIRST 


In [31]: df.loc[ (df["percent"]«60) ,["grade"] ]2" THIRD" 
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social 
55 
78 
77 
55 
51 
88 
73 
45 
35 
58 
47 
75 
51 
67 
68 
46 
49 


total À 
395 
357 
420 
367 
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370 
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417 
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397 
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6/13/23, 7:47 PM adding new cols to data frame - Jupyter Notebook 


In [32]: print(df) 


htno name telugu english hindi maths science 
0 100 Ramesh 50 60 66 98 66 
1 101 Rajesh 45 67 34 67 66 
2 102 Rossum 56 88 56 99 44 
3 103 Raji 56 78 34 56 88 
4 104 Kalyan 51 63 62 93 67 
5 105 Karthik 48 62 39 68 65 
6 106 Kambli 53 81 59 92 48 
7 107 Praveen 46 88 74 86 78 
8 108 Ganesh 53 62 76 88 76 
9 109 Nags 55 77 44 77 86 
10 110 Biswa 66 48 86 95 48 
11 111  Ritchi 66 68 64 76 98 
12 104 Kalyan 51 63 62 93 67 
13 112 shareef 50 63 99 90 76 
14 113 sonu 60 89 98 87 77 
15 114 Rajesh 45 67 77 55 66 
16 115 Rakesh 67 78 88 78 67 
percent grade 
0 65.83 SECOND 
1 59.50 THIRD 
2 70.00 FIRST 
3 61.17 SECOND 
4 64.50 SECOND 
5 61.67 SECOND 
6 67.67 SECOND 
7 69.50 SECOND 
8 65.00 SECOND 
9 66.17 SECOND 
10 65.00 SECOND 
11 74.50 FIRST 
12 64.50 SECOND 
13 74.17 FIRST 
14 79.83 DISTINCTION 
15 59.33 THIRD 
16 71.17 FIRST 
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social 
55 
78 
77 
55 
51 
88 
73 
45 
35 
58 
47 
75 
51 
67 
68 
46 
49 


total \ 
395 
357 
420 
367 
387 
370 
406 
417 
390 
397 
390 
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387 
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6/14/23, 7:42 PM Export DataFrame Data to CSV File OR Excel File - Jupyter Notebook 


In [1]: import pandas as pd 


In [2]: |df=pd.read_csv("D: \\KVR-PYTHON-6PM\\PANDAS\\NOTES\\studentmarks1.csv" ) 


print (df) 

htno name telugu english hindi maths science social 
0 100 Ramesh 50 60 66 98 66 55 
1 101 Rajesh 45 67 34 67 66 78 
2 102 Rossum 56 88 56 99 44 77 
3 103 Raji 56 78 34 56 88 55 
4 104 Kalyan 51 63 62 93 67 51 
5 105 Karthik 48 62 39 68 65 88 
6 106 Kambli 53 81 59 92 48 73 
7 107 Praveen 46 88 74 86 78 45 
8 108 Ganesh 53 62 76 88 76 35 
9 109 Nags 55 77 44 77 86 58 
10 110 Biswa 66 48 86 95 48 47 
11 111 Ritchi 66 68 64 76 98 75 
12 104  Kalyan 51 63 62 93 67 51 
13 112 shareef 50 63 99 90 76 67 
14 113 sonu 60 89 98 87 77 68 
15 114 Rajesh 45 67 77 55 66 46 
16 115 Rakesh 67 78 88 78 67 49 


In [3]: df["total"]sdf["telugu"]«df["english"]«df["hindi"]*df["maths"]«df["science" ]+d1 
EEE > 


In [4]: print(df) 


htno name telugu english hindi maths science social total 
0 160 Ramesh 50 60 66 98 66 55 395 
1 101 Rajesh 45 67 34 67 66 78 357 
2 102 Rossum 56 88 56 99 44 77 420 
3 103 Raji 56 78 34 56 88 55 367 
4 104  Kalyan 51 63 62 93 67 51 387 
5 105 Karthik 48 62 39 68 65 88 370 
6 106 Kambli 53 81 59 92 48 73 406 
7 107 Praveen 46 88 74 86 78 45 417 
8 108 Ganesh 53 62 76 88 76 35 390 
9 109 Nags 55 77 44 77 86 58 397 
10 110 Biswa 66 48 86 95 48 47 390 
11 111 Ritchi 66 68 64 76 98 75 447 
12 104 Kalyan 51 63 62 93 67 51 387 
13 112 shareef 50 63 99 90 76 67 445 
14 113 sonu 60 89 98 87 77 68 479 
15 114 Rajesh 45 67 77 55 66 46 356 
16 115 Rakesh 67 78 88 78 67 49 427 


In [5]: df["percent"]zround((df['total']/600)*100,2) 
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6/14/23, 7:42 PM 


In [6]: print(df) 


htno name telugu 
e 100 Ramesh 50 
1 101 Rajesh 45 
2 102 Rossum 56 
3 103 Raji 56 
4 104 = Kalyan 51 
5 105 Karthik 48 
6 106 Kambli 53 
7 107 Praveen 46 
8 108 Ganesh 53 
9 109 Nags 55 
10 110 Biswa 66 
11 111 Ritchi 66 
12 104  Kalyan 51 
13 112 shareef 50 
14 113 sonu 60 
15 114 Rajesh 45 
16 115 Rakesh 67 
percent 
0 65.83 
1 59.50 
2 70.00 
3 61.17 
4 64.50 
5 61.67 
6 67.67 
7 69.50 
8 65.00 
9 66.17 
10 65.00 
11 74.50 
12 64.50 
13 74.17 
14 79.83 
15 59.33 
16 71.17 


In [7]: df["grade"]zNone 
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english hindi 


60 
67 
88 
78 
63 
62 
81 
88 
62 
77 
48 
68 
63 
63 
89 
67 
78 


66 
34 
56 
34 
62 
39 
59 
74 
76 
44 
86 
64 
62 
99 
98 
77 
88 


maths 
98 
67 
99 
56 
93 
68 
92 
86 
88 
77 
95 
76 
93 
90 
87 
55 
78 


science 
66 
66 
44 
88 
67 
65 
48 
78 
76 
86 
48 
98 
67 
76 
77 
66 
67 


Export DataFrame Data to CSV File OR Excel File - Jupyter Notebook 


social 
55 
78 
77 
55 
51 
88 
73 
45 
35 
58 
47 
75 
51 
67 
68 
46 
49 


total À 
395 
357 
420 
367 
387 
370 
406 
417 
390 
397 
390 
447 
387 
445 
479 
356 
427 
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6/14/23, 7:42 PM Export DataFrame Data to CSV File OR Excel File - Jupyter Notebook 


In [8]: print(df) 


htno name telugu english hindi maths science social 
0 100 Ramesh 50 60 66 98 66 55 
1 101 Rajesh 45 67 34 67 66 78 
2 102 Rossum 56 88 56 99 44 77 
3 103 Raji 56 78 34 56 88 55 
4 104 Kalyan 51 63 62 93 67 51 
5 105 Karthik 48 62 39 68 65 88 
6 106 Kambli 53 81 59 92 48 73 
7 107 Praveen 46 88 74 86 78 45 
8 108 Ganesh 53 62 76 88 76 35 
9 109 Nags 55 77 44 77 86 58 
10 110 Biswa 66 48 86 95 48 47 
11 111 Ritchi 66 68 64 76 98 75 
12 104 Kalyan 51 63 62 93 67 51 
13 112 shareef 50 63 99 90 76 67 
14 113 sonu 60 89 98 87 77 68 
15 114 Rajesh 45 67 77 55 66 46 
16 115 Rakesh 67 78 88 78 67 49 
percent grade 
(4) 65.83 None 
1 59.50 None 
2 70.00 None 
3 61.17 None 
4 64.50 None 
5 61.67 None 
6 67.67 None 
7 69.50 None 
8 65.00 None 
9 66.17 None 


10 65.00 None 
11 74.50 None 
12 64.50 None 
13 74.17 None 
14 79.83 None 
15 59.33 None 
16 71.17 None 


In [11]: df.loc[(df["percent"]»-75),["grade"] ]="DISTINCTION" 
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total À 
395 
357 
420 
367 
387 
370 
406 
417 
390 
397 
390 
447 
387 
445 
479 
356 
427 
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6/14/23, 7:42 PM 


In [12]: print(df) 


htno name telugu 
0 100 Ramesh 50 
1 101 Rajesh 45 
2 102 Rossum 56 
3 103 Raji 56 
4 104 = Kalyan 51 
5 105 Karthik 48 
6 106 Kambli 53 
7 107 Praveen 46 
8 108 Ganesh 53 
9 109 Nags 55 
10 110 Biswa 66 
11 111 Ritchi 66 
12 104  Kalyan 51 
13 112 shareef 50 
14 113 sonu 60 
15 114 Rajesh 45 
16 115 Rakesh 67 

percent grade 
o 65.83 None 
1 59.50 None 
2 70.00 None 
3 61.17 None 
4 64.50 None 
5 61.67 None 
6 67.67 None 
7 69.50 None 
8 65.00 None 
9 66.17 None 
10 65.00 None 
11 74.50 None 
12 64.50 None 
13 74.17 None 
14 79.83 DISTINCTION 
15 59.33 None 
16 71.17 None 


In [13]: df.loc[ (df["percent"]»-70) 
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english hindi 


60 
67 
88 
78 
63 
62 
81 
88 
62 
77 
48 
68 
63 
63 
89 
67 
78 


66 
34 
56 
34 
62 
39 
59 
74 
76 
44 
86 
64 
62 
99 
98 
77 
88 


maths 
98 
67 
99 
56 
93 
68 
92 
86 
88 
77 
95 
76 
93 
90 
87 
55 
78 


Science 
66 
66 
44 
88 
67 
65 
48 
78 
76 
86 
48 
98 
67 
76 
77 
66 
67 
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social 
55 
78 
77 
55 
51 
88 
73 
45 
35 
58 
47 
75 
51 
67 
68 
46 
49 


total À 
395 
357 
420 
367 
387 
370 
406 
417 
390 
397 
390 
447 
387 
445 
479 
356 
427 


8 (df["percent"]«75),["grade"] ]- "FIRST" 
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6/14/23, 7:42 PM 


In [14]: print(df) 


htno name telugu 
0 100 Ramesh 50 
1 101 Rajesh 45 
2 102 Rossum 56 
3 103 Raji 56 
4 104 Kalyan 51 
5 105 Karthik 48 
6 106 Kambli 53 
7 107 Praveen 46 
8 108 Ganesh 53 
9 169 Nags 55 
10 110 Biswa 66 
11 111 Ritchi 66 
12 104  Kalyan 51 
13 112 shareef 50 
14 113 sonu 60 
15 114 Rajesh 45 
16 115 Rakesh 67 

percent grade 
o 65.83 None 
1 59.50 None 
2 70.00 FIRST 
3 61.17 None 
4 64.50 None 
5 61.67 None 
6 67.67 None 
7 69.50 None 
8 65.00 None 
9 66.17 None 
10 65.00 None 
11 74.50 FIRST 
12 64.50 None 
13 74.17 FIRST 
14 79.83 DISTINCTION 
15 59.33 None 
16 71.17 FIRST 


In [15]: df.loc[ (df[ "percent" ]5-60) 
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english hindi 


60 
67 
88 
78 
63 
62 
81 
88 
62 
77 
48 
68 
63 
63 
89 
67 
78 


66 
34 
56 
34 
62 
39 
59 
74 
76 
44 
86 
64 
62 
99 
98 
77 
88 


maths 
98 
67 
99 
56 
93 
68 
92 
86 
88 
77 
95 
76 
93 
90 
87 
55 
78 


Science 
66 
66 
44 
88 
67 
65 
48 
78 
76 
86 
48 
98 
67 
76 
77 
66 
67 
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social 
55 
78 
77 
55 
51 
88 
73 
45 
35 
58 
47 
75 
51 
67 
68 
46 
49 


total À 
395 
357 
420 
367 
387 
370 
406 
417 
390 
397 
390 
447 
387 
445 
479 
356 
427 


8 (df[ percent" ]c70),["grade"] ]- "SECOND" 
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6/14/23, 7:42 PM 


In [16]: print(df) 


htno name telugu 
0 100 Ramesh 50 
1 101 Rajesh 45 
2 102 Rossum 56 
3 103 Raji 56 
4 104 Kalyan 51 
5 105 Karthik 48 
6 106 Kambli 53 
7 107 Praveen 46 
8 108 Ganesh 53 
9 169 Nags 55 
10 110 Biswa 66 
11 111 Ritchi 66 
12 104  Kalyan 51 
13 112 shareef 50 
14 113 sonu 60 
15 114 Rajesh 45 
16 115 Rakesh 67 

percent grade 
0 65.83 SECOND 
1 59.50 None 
2 70.00 FIRST 
3 61.17 SECOND 
4 64.50 SECOND 
5 61.67 SECOND 
6 67.67 SECOND 
7 69.50 SECOND 
8 65.00 SECOND 
9 66.17 SECOND 
10 65.00 SECOND 
11 74.50 FIRST 
12 64.50 SECOND 
13 74.17 FIRST 
14 79.83 DISTINCTION 
15 59.33 None 
16 71.17 FIRST 


english hindi 


60 
67 
88 
78 
63 
62 
81 
88 
62 
77 
48 
68 
63 
63 
89 
67 
78 


66 
34 
56 
34 
62 
39 
59 
74 
76 
44 
86 
64 
62 
99 
98 
77 
88 


maths 
98 
67 
99 
56 
93 
68 
92 
86 
88 
77 
95 
76 
93 
90 
87 
55 
78 


In [17]: df.loc[ (df[ percent" ]x60),["grade'] ]2" THIRD" 


localhost:8888/notebooks/Export DataFrame Data to CSV File OR Excel File.ipynb# 


Science 
66 
66 
44 
88 
67 
65 
48 
78 
76 
86 
48 
98 
67 
76 
77 
66 
67 
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social 
55 
78 
77 
55 
51 
88 
73 
45 
35 
58 
47 
75 
51 
67 
68 
46 
49 


total À 
395 
357 
420 
367 
387 
370 
406 
417 
390 
397 
390 
447 
387 
445 
479 
356 
427 
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In [18]: print(df) 


htno name telugu 
0 100 Ramesh 50 
1 101 Rajesh 45 
2 102 Rossum 56 
3 103 Raji 56 
4 104 Kalyan 51 
5 105 Karthik 48 
6 106 Kambli 53 
7 107 Praveen 46 
8 108 Ganesh 53 
9 169 Nags 55 
10 110 Biswa 66 
11 111 Ritchi 66 
12 104  Kalyan 51 
13 112 shareef 50 
14 113 sonu 60 
15 114 Rajesh 45 
16 115 Rakesh 67 

percent grade 
0 65.83 SECOND 
1 59.50 THIRD 
2 70.00 FIRST 
3 61.17 SECOND 
4 64.50 SECOND 
5 61.67 SECOND 
6 67.67 SECOND 
7 69.50 SECOND 
8 65.00 SECOND 
9 66.17 SECOND 
10 65.00 SECOND 
11 74.50 FIRST 
12 64.50 SECOND 
13 74.17 FIRST 
14 79.83 DISTINCTION 
15 59.33 THIRD 
16 71.17 FIRST 


english hindi 


60 
67 
88 
78 
63 
62 
81 
88 
62 
77 
48 
68 
63 
63 
89 
67 
78 


66 
34 
56 
34 
62 
39 
59 
74 
76 
44 
86 
64 
62 
99 
98 
77 
88 


maths 
98 
67 
99 
56 
93 
68 
92 
86 
88 
77 
95 
76 
93 
90 
87 
55 
78 


Science 
66 
66 
44 
88 
67 
65 
48 
78 
76 
86 
48 
98 
67 
76 
77 
66 
67 


Export DataFrame Data to CSV File OR Excel File - Jupyter Notebook 


social 
55 
78 
77 
55 
51 
88 
73 
45 
35 
58 
47 
75 
51 
67 
68 
46 
49 


In [19]: df.to_csv("D:\\KVR-PYTHON-6PM\\PANDAS\\NOTES\\finalresult.csv") 


In [20]: df.to_excel("D:\\KVR-PYTHON-6PM\\PANDAS\\NOTES\\final.xlsx") 


In [21]: df.to_csv("D:\\KVR-PYTHON-6PM\\PANDAS\\NOTES\\xthclass.txt") 


In |) 


localhost:8888/notebooks/Export DataFrame Data to CSV File OR Excel File.ipynb# 


total À 
395 
357 
420 
367 
387 
370 
406 
417 
390 
397 
390 
447 
387 
445 
479 
356 
427 
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Sorting removing duplicates and dropping rows and columns - Jupyter Notebook 


In [5]: import pandas as pd 
df=pd.read_csv("D: \\KVR-PYTHON-6PM\\PANDAS\\NOTES\\finalresult.csv") 


print(df) 


Unnamed: O htno 


e 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

total 
[L2] 395 
1 357 
2 420 
3 367 
4 387 
5 370 
6 406 
7 417 
8 390 
9 397 
10 390 
11 447 
12 387 
13 445 
14 479 
15 356 
16 427 


WD ON HDA Wn P» WN KA G 


H MA KM KM KM M Ka 
G U 5 W NM M e 


100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
104 
112 
113 
114 
115 


percent 


65. 
59. 
70. 
61. 
64. 
61. 
67. 
69. 
65. 
66. 
65. 
74. 
64. 
74. 
79. 
59. 
71. 


83 
50 
00 
17 
50 
67 
67 
50 
00 
17 
00 
50 
50 
17 
83 
33 
17 


name 
Ramesh 
Rajesh 
Rossum 
Raji 
Kalyan 
Karthik 
Kambli 
Praveen 
Ganesh 
Nags 
Biswa 
Ritchi 
Kalyan 
shareef 
sonu 
Rajesh 
Rakesh 


grade 
SECOND 
THIRD 
FIRST 
SECOND 
SECOND 
SECOND 
SECOND 
SECOND 
SECOND 
SECOND 
SECOND 
FIRST 
SECOND 
FIRST 
DISTINCTION 
THIRD 
FIRST 


In [2]: df=df.set index("htno") 


localhost:8888/notebooks/Sorting removing duplicates and dropping rows and columns.ipynb 


telugu 
50 
45 
56 
56 
51 
48 
53 
46 
53 
55 
66 
66 
51 
50 
60 
45 
67 


english hindi 


60 
67 
88 
78 
63 
62 
81 
88 
62 
77 
48 
68 
63 
63 
89 
67 
78 


66 
34 
56 
34 
62 
39 
59 
74 
76 
44 
86 
64 
62 
99 
98 
77 
88 


maths 
98 
67 
99 
56 
93 
68 
92 
86 
88 
77 
95 
76 
93 
90 
87 
55 
78 


science 
66 
66 
44 
88 
67 
65 
48 
78 
76 
86 
48 
98 
67 
76 
77 
66 
67 


social \ 
55 
78 
77 
55 
51 
88 
73 
45 
35 
58 
47 
75 
51 
67 
68 
46 
49 
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In [3]: print(df) 


htno 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
104 
112 
113 
114 
115 


htno 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
104 
112 
113 
114 
115 


localhost:8888/notebooks/Sorting removing duplicates and dropping rows and columns.ipynb 


Sorting removing duplicates and dropping rows and columns - Jupyter Notebook 


Unnamed: 0 name telugu 
0 Ramesh 50 

1  Rajesh 45 

2 Rossum 56 

3 Raji 56 

4  Kalyan 51 

5 Karthik 48 

6  Kambli 53 

7 Praveen 46 

8 Ganesh 53 

9 Nags 55 

10 Biswa 66 

11 Ritchi 66 

12 Kalyan 51 

13 shareef 50 

14 sonu 60 

15 Rajesh 45 

16 Rakesh 67 

total percent grade 
395 65.83 SECOND 
357 59.50 THIRD 
420 70.00 FIRST 
367 61.17 SECOND 
387 64.50 SECOND 
370 61.67 SECOND 
406 67.67 SECOND 
417 69.50 SECOND 
390 65.00 SECOND 
397 66.17 SECOND 
390 65.00 SECOND 
447 74.50 FIRST 
387 64.50 SECOND 
445 74.17 FIRST 
479 79.83 DISTINCTION 
356 59.33 THIRD 
427 71.17 FIRST 


english hindi 


60 
67 
88 
78 
63 
62 
81 
88 
62 
77 
48 
68 
63 
63 
89 
67 
78 


66 
34 
56 
34 
62 
39 
59 
74 
76 
44 
86 
64 
62 
99 
98 
77 
88 


maths 


98 
67 
99 
56 
93 
68 
92 
86 
88 
77 
95 
76 
93 
90 
87 
55 
78 


science 


66 
66 
44 
88 
67 
65 
48 
78 
76 
86 
48 
98 
67 
76 
77 
66 
67 


social \ 


55 
78 
77 
55 
51 
88 
73 
45 
35 
58 
47 
75 
51 
67 
68 
46 
49 
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6/14/23, 7:43 PM 


In [7]: import pandas as pd 
df=pd.read_csv("D: \\KVR-PYTHON-6PM\\PANDAS\\NOTES\\studentmarks1.csv" ) 


print (df) 


htno 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
104 
112 
113 
114 
115 


WD ONA UT E WN FH G 


H KA A 
NF O 


H KM KA A 
au Bw 


name 
Ramesh 
Rajesh 
Rossum 
Raji 
Kalyan 
Karthik 
Kambli 
Praveen 
Ganesh 
Nags 
Biswa 
Ritchi 
Kalyan 
shareef 
sonu 
Rajesh 
Rakesh 


Sorting removing duplicates and dropping rows and columns - Jupyter Notebook 


telugu 
50 
45 
56 
56 
51 
48 
53 
46 
53 
55 
66 
66 
51 
50 
60 
45 
67 


english hindi 


60 
67 
88 
78 
63 
62 
81 
88 
62 
77 
48 
68 
63 
63 
89 
67 
78 


66 
34 
56 
34 
62 
39 
59 
74 
76 
44 
86 
64 
62 
99 
98 
77 
88 


maths 
98 
67 
99 
56 
93 
68 
92 
86 
88 
77 
95 
76 
93 
90 
87 
55 
78 


science 
66 
66 
44 
88 
67 
65 
48 
78 
76 
86 
48 
98 
67 
76 
77 
66 
67 


social 
55 
78 
77 
55 
51 
88 
73 
45 
35 
58 
47 
75 
51 
67 
68 
46 
49 


In [8]: df["total"]zdf["telugu"]«df["english"]«df["hindi"]«df["maths"]«df["science"]«df["social" 
ee > 


In [9]: df["percent"]=round((df['total' ]/600)*100,2) 
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In [10]: print(df) 


htno name telugu english hindi maths science 
S 100 Ramesh 50 60 66 98 66 
1 101 Rajesh 45 67 34 67 66 
2 102 Rossum 56 88 56 99 44 
3 103 Raji 56 78 34 56 88 
4 104 Kalyan 51 63 62 93 67 
5 105 Karthik 48 62 39 68 65 
6 106 Kambli 53 81 59 92 48 
7 107 Praveen 46 88 74 86 78 
8 198 Ganesh 53 62 76 88 76 
9 109 Nags 55 77 44 77 86 
10 110 Biswa 66 48 86 95 48 
11 111 Ritchi 66 68 64 76 98 
12 104  Kalyan 51 63 62 93 67 
13 112 shareef 50 63 99 90 76 
14 113 sonu 60 89 98 87 77 
15 114 Rajesh 45 67 77 55 66 
16 115 Rakesh 67 78 88 78 67 
percent 
S) 65.83 
1 59.50 
2 70.00 
3 61.17 
4 64.50 
5 61.67 
6 67.67 
7 69.50 
8 65.00 
9 66.17 
10 65.00 
11 74.50 
12 64.50 
13 74.17 
14 79.83 
15 59.33 
16 71.17 
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social 
55 
78 
77 
55 
51 
88 
73 
45 
35 
58 
47 
75 
51 
67 
68 
46 
49 


total 
395 
357 
420 
367 
387 
370 
406 
417 
390 
397 
390 
447 
387 
445 
479 
356 
427 


4/23 
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In [11]: df.sort values(["percent"]) #ASC Order 


Out[11]: 


15 


htno 


114 
101 
103 
105 
104 
104 
108 
110 
100 
109 
106 
107 
102 
115 
112 
111 
113 


name telugu english hindi 


Rajesh 
Rajesh 
Raji 
Karthik 
Kalyan 
Kalyan 
Ganesh 
Biswa 
Ramesh 
Nags 
Kambli 
Praveen 
Rossum 
Rakesh 
shareef 
Ritchi 


sonu 


45 
45 
56 
48 
51 
51 
53 
66 
50 
55 
53 
46 
56 
67 
50 
66 
60 


67 
67 
78 
62 
63 
63 
62 
48 
60 
77 
81 
88 
88 
78 
63 
68 
89 


77 
34 
34 
39 
62 
62 
76 
86 
66 
44 
59 
74 
56 
88 
99 
64 
98 


maths science social 


55 
67 
56 
68 
93 
93 
88 
95 
98 
77 
92 
86 
99 
78 
90 
76 
87 


66 
66 
88 
65 
67 
67 
76 
48 
66 
86 
48 
78 
44 
67 
76 
98 
77 
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46 
78 
55 
88 
51 
51 
35 
47 
55 
58 
73 
45 
77 
49 
67 
75 
68 


total 
356 
357 
367 
370 
387 
387 
390 
390 
395 
397 
406 
417 
420 
427 
445 
447 
479 


Sorting removing duplicates and dropping rows and columns - Jupyter Notebook 


percent 
59.33 
59.50 
61.17 
61.67 
64.50 
64.50 
65.00 
65.00 
65.83 
66.17 
67.67 
69.50 
70.00 
71.17 
74.17 
74.50 
79.83 
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6/14/23, 7:43 PM Sorting removing duplicates and dropping rows and columns - Jupyter Notebook 


In [12]: print(df) 


htno name telugu english hindi maths science 
S 100 Ramesh 50 60 66 98 66 
1 101 Rajesh 45 67 34 67 66 
2 102 Rossum 56 88 56 99 44 
3 103 Raji 56 78 34 56 88 
4 104 Kalyan 51 63 62 93 67 
5 105 Karthik 48 62 39 68 65 
6 106 Kambli 53 81 59 92 48 
7 107 Praveen 46 88 74 86 78 
8 198 Ganesh 53 62 76 88 76 
9 109 Nags 55 77 44 77 86 
10 110 Biswa 66 48 86 95 48 
11 111 Ritchi 66 68 64 76 98 
12 104 Kalyan 51 63 62 93 67 
13 112 shareef 50 63 99 90 76 
14 113 sonu 60 89 98 87 77 
15 114 Rajesh 45 67 77 55 66 
16 115 Rakesh 67 78 88 78 67 
percent 
S) 65.83 
1 59.50 
2 70.00 
3 61.17 
4 64.50 
5 61.67 
6 67.67 
7 69.50 
8 65.00 
9 66.17 
10 65.00 
11 74.50 
12 64.50 
13 74.17 
14 79.83 
15 59.33 
16 71.17 
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social 
55 
78 
77 
55 
51 
88 
73 
45 
35 
58 
47 
75 
51 
67 
68 
46 
49 


total 
395 
357 
420 
367 
387 
370 
406 
417 
390 
397 
390 
447 
387 
445 
479 
356 
427 
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In [13]: dfi=df.sort values(["percent"]) #ASC Order 


print(df1) 
htno name telugu english hindi maths science social 
15 114 Rajesh 45 67 77 55 66 46 
1 101  Rajesh 45 67 34 67 66 78 
3 103 Raji 56 78 34 56 88 55 
5 105 Karthik 48 62 39 68 65 88 
12 104 Kalyan 51 63 62 93 67 51 
4 104 Kalyan 51 63 62 93 67 51 
8 108 Ganesh 53 62 76 88 76 35 
10 110 Biswa 66 48 86 95 48 47 
0 100 Ramesh 50 60 66 98 66 55 
9 109 Nags 55 77 44 77 86 58 
6 106  Kambli 53 81 59 92 48 73 
7 107 Praveen 46 88 74 86 78 45 
2 102 Rossum 56 88 56 99 44 77 
16 115 Rakesh 67 78 88 78 67 49 
13 112 shareef 50 63 99 90 76 67 
11 111  Ritchi 66 68 64 76 98 75 
14 113 sonu 60 89 98 87 77 68 
percent 
15 59.33 
1 59.50 
3 61.17 
5 61.67 
12 64.50 
4 64.50 
8 65.00 
10 65.00 
Q 65.83 
9 66.17 
6 67.67 
7 69.50 
2 70.00 
16 71.17 
13 74.17 
11 74.50 
14 79.83 
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total 
356 
357 
367 
370 
387 
387 
390 
390 
395 
397 
406 
417 
420 
427 
445 
447 
479 
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6/14/23, 7:43 PM Sorting removing duplicates and dropping rows and columns - Jupyter Notebook 


In [14]: dfi=df.sort values([ "percent" ])[::-1] #DESC Order 


print(df1) 
htno name telugu english hindi maths science social 
14 113 sonu 60 89 98 87 77 68 
11 111  Ritchi 66 68 64 76 98 75 
13 112 shareef 50 63 99 90 76 67 
16 115  Rakesh 67 78 88 78 67 49 
2 102 Rossum 56 88 56 99 44 77 
7 107 Praveen 46 88 74 86 78 45 
6 106  Kambli 53 81 59 92 48 73 
9 109 Nags 55 77 44 77 86 58 
Q 109 Ramesh 50 60 66 98 66 55 
10 110 Biswa 66 48 86 95 48 47 
8 108 Ganesh 53 62 76 88 76 35 
4 104 Kalyan 51 63 62 93 67 51 
12 104 Kalyan 51 63 62 93 67 51 
5 105 Karthik 48 62 39 68 65 88 
3 103 Raji 56 78 34 56 88 55 
1 101 Rajesh 45 67 34 67 66 78 
15 114 Rajesh 45 67 77 55 66 46 
percent 
14 79.83 
11 74.50 
13 74.17 
16 71.17 
2 70.00 
7 69.50 
6 67.67 
9 66.17 
o 65.83 
10 65.00 
8 65.00 
4 64.50 
12 64.50 
5 61.67 
3 61.17 
1 59.50 
15 59.33 


localhost:8888/notebooks/Sorting removing duplicates and dropping rows and columns.ipynb 


total 
479 
447 
445 
427 
420 
417 
406 
397 
395 
390 
390 
387 
387 
370 
367 
357 
356 
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In [15]: print(df) 


htno name telugu english hindi maths science 
S 100 Ramesh 50 60 66 98 66 
1 101 Rajesh 45 67 34 67 66 
2 102 Rossum 56 88 56 99 44 
3 103 Raji 56 78 34 56 88 
4 104 Kalyan 51 63 62 93 67 
5 105 Karthik 48 62 39 68 65 
6 106 Kambli 53 81 59 92 48 
7 107 Praveen 46 88 74 86 78 
8 198 Ganesh 53 62 76 88 76 
9 109 Nags 55 77 44 77 86 
10 110 Biswa 66 48 86 95 48 
11 111 Ritchi 66 68 64 76 98 
12 104  Kalyan 51 63 62 93 67 
13 112 shareef 50 63 99 90 76 
14 113 sonu 60 89 98 87 77 
15 114 Rajesh 45 67 77 55 66 
16 115 Rakesh 67 78 88 78 67 
percent 
0 65.83 
1 59.50 
2 70.00 
3 61.17 
4 64.50 
5 61.67 
6 67.67 
7 69.50 
8 65.00 
9 66.17 
10 65.00 
11 74.50 
12 64.50 
13 74.17 
14 79.83 
15 59.33 
16 71.17 


In [16]: df1-df.sort values(["percent"],ascending-False) 
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social 
55 
78 
77 
55 
51 
88 
73 
45 
35 
58 
47 
75 
51 
67 
68 
46 
49 


total 
395 
357 
420 
367 
387 
370 
406 
417 
390 
397 
390 
447 
387 
445 
479 
356 
427 
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In [17]: print(df1) 


htno name 
14 113 sonu 
11 111 Ritchi 
13 112 shareef 
16 115 Rakesh 
2 102 Rossum 
7 107 Praveen 
6 106 Kambli 
9 109 Nags 
0 100 Ramesh 
10 110 Biswa 
8 108 Ganesh 
12 104  Kalyan 
4 104 Kalyan 
5 105 Karthik 
3 103 Raji 
1 101 Rajesh 
15 114 Rajesh 
percent 
14 79.83 
11 74.50 
13 74.17 
16 71.17 
2 70.00 
7 69.50 
6 67.67 
9 66.17 
0 65.83 
10 65.00 
8 65.00 
12 64.50 
4 64.50 
5 61.67 
3 61.17 
1 59.50 
15 59.33 


Sorting removing duplicates and dropping rows and columns - Jupyter Notebook 


telugu 
60 
66 
50 
67 
56 
46 
53 
55 
50 
66 
53 
51 
51 
48 
56 
45 
45 


english hindi 


89 
68 
63 
78 
88 
88 
81 
77 
60 
48 
62 
63 
63 
62 
78 
67 
67 


98 
64 
99 
88 
56 
74 
59 
44 
66 
86 
76 
62 
62 
39 
34 
34 
77 


maths 
87 
76 
90 
78 
99 
86 
92 
77 
98 
95 
88 
93 
93 
68 
56 
67 
55 
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science 
77 
98 
76 
67 
44 
78 
48 
86 
66 
48 
76 
67 
67 
65 
88 
66 
66 


social 
68 
75 
67 
49 
77 
45 
73 
58 
55 
47 
35 
51 
51 
88 
55 
78 
46 


total 
479 
447 
445 
427 
420 
417 
406 
397 
395 
390 
390 
387 
387 
370 
367 
357 
356 
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Sorting removing duplicates and dropping rows and columns - Jupyter Notebook 


In [18]: df.sort values(["maths"]) #ASC Order 


Out[18]: 


15 


12 


10 


htno 


114 
103 
101 
105 
111 
109 
115 
107 
113 
108 
112 
106 
104 
104 
110 
100 


102 


name 
Rajesh 
Raji 
Rajesh 
Karthik 
Ritchi 
Nags 
Rakesh 
Praveen 
sonu 
Ganesh 
shareef 
Kambli 
Kalyan 
Kalyan 
Biswa 
Ramesh 


Rossum 


telugu english hindi 


45 
56 
45 
48 
66 
55 
67 
46 
60 
53 
50 
53 
51 
51 
66 
50 
56 


67 
78 
67 
62 
68 
77 
78 
88 
89 
62 
63 
81 
63 
63 
48 
60 
88 


77 
34 
34 
39 
64 
44 
88 
74 
98 
76 
99 
59 
62 
62 
86 
66 
56 


maths science social 


55 
56 
67 
68 
76 
77 
78 
86 
87 
88 
90 
92 
93 
93 
95 
98 
99 


66 
88 
66 
65 
98 
86 
67 
78 
77 
76 
76 
48 
67 
67 
48 
66 
44 
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46 
55 
78 
88 
75 
58 
49 
45 
68 
35 
67 
73 
51 
51 
47 
55 
77 


total 
356 
367 
357 
370 
447 
397 
427 
417 
479 
390 
445 
406 
387 
387 
390 
395 


420 


percent 
59.33 
61.17 
59.50 
61.67 
74.50 
66.17 
71.17 
69.50 
79.83 
65.00 
74.17 
67.67 
64.50 
64.50 
65.00 
65.83 


70.00 


11/23 


6/14/23, 7:43 PM 


In [19]: df.sort values(["maths"])[::-1] #DESC Order 


Out [19]: 

htno 
2 102 
0 100 
10 110 
12 104 
4 104 
6 106 
13 112 
8 108 
14 113 
7 107 
16 115 
9 109 
11 111 
5 105 
1 101 
3 103 
15 114 


name telugu 
Rossum 56 
Ramesh 50 
Biswa 66 
Kalyan 51 
Kalyan 51 
Kambli 53 
shareef 50 
Ganesh 53 
sonu 60 
Praveen 46 
Rakesh 67 
Nags 55 
Ritchi 66 
Karthik 48 
Rajesh 45 
Raji 56 
Rajesh 45 


english hindi 
88 56 
60 66 
48 86 
63 62 
63 62 
81 59 
63 99 
62 76 
89 98 
88 74 
78 88 
77 44 
68 64 
62 39 
67 34 
78 34 
67 77 


maths science social 


99 
98 
95 
93 
93 
92 
90 
88 
87 
86 
78 
TT 
76 
68 
67 
56 
55 


44 
66 
48 
67 
67 
48 
76 
76 
77 
78 
67 
86 
98 
65 
66 
88 
66 
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77 
55 
47 
51 
51 
73 
67 
35 
68 
45 
49 
58 
75 
88 
78 
55 
46 


total 
420 
395 
390 
387 
387 
406 
445 
390 
479 
417 
427 
397 
447 
370 
357 
367 
356 


Sorting removing duplicates and dropping rows and columns - Jupyter Notebook 


percent 
70.00 
65.83 
65.00 
64.50 
64.50 
67.67 
74.17 
65.00 
79.83 
69.50 
71.17 
66.17 
74.50 
61.67 
59.50 
61.17 
59.33 


12/23 


6/14/23, 7:43 PM Sorting removing duplicates and dropping rows and columns - Jupyter Notebook 


In [20]: print(df) 


htno name telugu english hindi maths science 
S 100 Ramesh 50 60 66 98 66 
1 101 Rajesh 45 67 34 67 66 
2 102 Rossum 56 88 56 99 44 
3 103 Raji 56 78 34 56 88 
4 104  Kalyan 51 63 62 93 67 
5 105 Karthik 48 62 39 68 65 
6 106 Kambli 53 81 59 92 48 
7 107 Praveen 46 88 74 86 78 
8 198 Ganesh 53 62 76 88 76 
9 109 Nags 55 77 44 77 86 
10 110 Biswa 66 48 86 95 48 
11 111 Ritchi 66 68 64 76 98 
12 104  Kalyan 51 63 62 93 67 
13 112 shareef 50 63 99 90 76 
14 113 sonu 60 89 98 87 77 
15 114 Rajesh 45 67 77 55 66 
16 115 Rakesh 67 78 88 78 67 
percent 
S) 65.83 
1 59.50 
2 70.00 
3 61.17 
4 64.50 
5 61.67 
6 67.67 
7 69.50 
8 65.00 
9 66.17 
10 65.00 
11 74.50 
12 64.50 
13 74.17 
14 79.83 
15 59.33 
16 71.17 
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social 
55 
78 
77 
55 
51 
88 
73 
45 
35 
58 
47 
75 
51 
67 
68 
46 
49 


total 
395 
357 
420 
367 
387 
370 
406 
417 
390 
397 
390 
447 
387 
445 
479 
356 
427 


13/23 


6/14/23, 7:43 PM 


In [21]: df.drop(columns="percent") 


Out [21]; 

htno 
0 100 
1 101 
2 102 
3 103 
4 104 
5 105 
6 106 
7 107 
8 108 
9 109 
10 110 
11 111 
12 104 
13 112 
14 113 
15 114 
16 115 


Sorting removing duplicates and dropping rows and columns - Jupyter Notebook 


name telugu english hindi 


Ramesh 
Rajesh 
Rossum 
Raji 
Kalyan 
Karthik 
Kambli 
Praveen 
Ganesh 
Nags 
Biswa 
Ritchi 
Kalyan 
shareef 
sonu 
Rajesh 


Rakesh 


50 
45 
56 
56 
51 
48 
53 
46 
53 
55 
66 
66 
51 
50 
60 
45 
67 


60 
67 
88 
78 
63 
62 
81 
88 
62 
77 
48 
68 
63 
63 
89 
67 
78 


66 
34 
56 
34 
62 
39 
59 
74 
76 
44 
86 
64 
62 
99 
98 
77 
88 


maths science social 


98 
67 
99 
56 
93 
68 
92 
86 
88 
77 
95 
76 
93 
90 
87 
55 
78 


66 
66 
44 
88 
67 
65 
48 
78 
76 
86 
48 
98 
67 
76 
77 
66 
67 
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55 
78 
77 
55 
51 
88 
73 
45 
35 
58 
47 
75 
51 
67 
68 
46 
49 


total 
395 
357 
420 
367 
387 
370 
406 
417 
390 
397 
390 
447 
387 
445 
479 
356 
427 
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6/14/23, 7:43 PM Sorting removing duplicates and dropping rows and columns - Jupyter Notebook 


In [22]: print(df) 


htno name telugu english hindi maths science 
S 100 Ramesh 50 60 66 98 66 
1 101 Rajesh 45 67 34 67 66 
2 102 Rossum 56 88 56 99 44 
3 103 Raji 56 78 34 56 88 
4 104 Kalyan 51 63 62 93 67 
5 105 Karthik 48 62 39 68 65 
6 106 Kambli 53 81 59 92 48 
7 107 Praveen 46 88 74 86 78 
8 198 Ganesh 53 62 76 88 76 
9 109 Nags 55 77 44 77 86 
10 110 Biswa 66 48 86 95 48 
11 111 Ritchi 66 68 64 76 98 
12 104  Kalyan 51 63 62 93 67 
13 112 shareef 50 63 99 90 76 
14 113 sonu 60 89 98 87 77 
15 114 Rajesh 45 67 77 55 66 
16 115 Rakesh 67 78 88 78 67 
percent 
S) 65.83 
1 59.50 
2 70.00 
3 61.17 
4 64.50 
5 61.67 
6 67.67 
7 69.50 
8 65.00 
9 66.17 
10 65.00 
11 74.50 
12 64.50 
13 74.17 
14 79.83 
15 59.33 
16 71.17 


In [23]: df1=df.drop(columns="percent") 
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social 
55 
78 
77 
55 
51 
88 
73 
45 
35 
58 
47 
75 
51 
67 
68 
46 
49 


total 
395 
357 
420 
367 
387 
370 
406 
417 
390 
397 
390 
447 
387 
445 
479 
356 
427 
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6/14/23, 7:43 PM 


In [24]: print(df1) 


htno name 
S 100 Ramesh 
1 101 Rajesh 
2 102 Rossum 
3 103 Raji 
4 104 Kalyan 
5 105 Karthik 
6 106 Kambli 
7 107 Praveen 
8 108 Ganesh 
9 109 Nags 
10 110 Biswa 
11 111 Ritchi 
12 104 Kalyan 


13 112 shareef 
14 113 sonu 
15 114  Rajesh 
16 115 Rakesh 


In [25]: print(df) 


htno name 
S 100 Ramesh 
1 101 Rajesh 
2 102 Rossum 
3 103 Raji 
4 104 Kalyan 
5 105 Karthik 
6 106 Kambli 
7 107 Praveen 
8 108 Ganesh 
9 109 Nags 


10 110 Biswa 
11 111 Ritchi 
12 104 Kalyan 
13 112 shareef 
14 113 sonu 
15 114 Rajesh 
16 115 Rakesh 


percent 
65.83 
59.50 
70.00 
61.17 
64.50 
61.67 
67.67 
69.50 
65.00 
66.17 
65.00 
74.50 
64.50 
13 74.17 
14 79.83 
15 59.33 
16 71.17 


o ON TA Wn E WN KA O 


H HH 
NF ® 


Sorting removing duplicates and dropping rows and columns - Jupyter Notebook 


telugu 
50 
45 
56 
56 
51 
48 
53 
46 
53 
55 
66 
66 
51 
50 
60 
45 
67 


telugu 
50 
45 
56 
56 
51 
48 
53 
46 
53 
55 
66 
66 
51 
50 
60 
45 
67 


english 
60 
67 
88 
78 
63 
62 
81 
88 
62 
77 
48 
68 
63 
63 
89 
67 
78 


english 
60 
67 
88 
78 
63 
62 
81 
88 
62 
77 
48 
68 
63 
63 
89 
67 
78 


hindi 
66 
34 
56 
34 
62 
39 
59 
74 
76 
44 
86 
64 
62 
99 
98 
77 
88 


hindi 
66 
34 
56 
34 
62 
39 
59 
74 
76 
44 
86 
64 
62 
99 
98 
77 
88 


maths 
98 
67 
99 
56 
93 
68 
92 
86 
88 
77 
95 
76 
93 
90 
87 
55 
78 


maths 
98 
67 
99 
56 
93 
68 
92 
86 
88 
77 
95 
76 
93 
90 
87 
55 
78 
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science 
66 
66 
44 
88 
67 
65 
48 
78 
76 
86 
48 
98 
67 
76 
77 
66 
67 


science 
66 
66 
44 
88 
67 
65 
48 
78 
76 
86 
48 
98 
67 
76 
77 
66 
67 


social 
55 
78 
77 
55 
51 
88 
73 
45 
35 
58 
47 
75 
51 
67 
68 
46 
49 


social 
55 
78 
77 
55 
51 
88 
73 
45 
35 
58 
47 
75 
51 
67 
68 
46 
49 


total 
395 
357 
420 
367 
387 
370 
406 
417 
390 
397 
390 
447 
387 
445 
479 
356 
427 


total 
395 
357 
420 
367 
387 
370 
406 
417 
390 
397 
390 
447 
387 
445 
479 
356 
427 


16/23 


6/14/23, 7:43 PM 


In [26]: df.drop(columns- "percent" ,inplace-True) 


In [27]: print(df) 


htno name telugu 
S 100 Ramesh 50 
1 101 Rajesh 45 
2 102 Rossum 56 
3 103 Raji 56 
4 104 Kalyan 51 
5 105 Karthik 48 
6 106 Kambli 53 
7 107 Praveen 46 
8 108 Ganesh 53 
9 109 Nags 55 
10 110 Biswa 66 
11 111 Ritchi 66 
12 164 Kalyan 51 
13 112 shareef 50 
14 113 sonu 60 
15 114 Rajesh 45 
16 115 Rakesh 67 


english hindi 


60 
67 
88 
78 
63 
62 
81 
88 
62 
77 
48 
68 
63 
63 
89 
67 
78 


In [28]: df1 = df.drop(columns=df.columns[3]) 


In [29]: print(df1) 


htno name telugu 
S 100 Ramesh 50 
1 101  Rajesh 45 
2 102 Rossum 56 
3 103 Raji 56 
4 104 Kalyan 51 
5 105 Karthik 48 
6 106 Kambli 53 
7 107 Praveen 46 
8 108 Ganesh 53 
9 109 Nags 55 
10 110 Biswa 66 
11 111 Ritchi 66 
12 104 Kalyan 51 
13 112 shareef 50 
14 113 sonu 60 
15 114 Rajesh 45 
16 115 Rakesh 67 


hindi 
66 
34 
56 
34 
62 
39 
59 
74 
76 
44 
86 
64 
62 
99 
98 
77 
88 


maths 
98 
67 
99 
56 
93 
68 
92 
86 
88 
77 
95 
76 
93 
90 
87 
55 
78 


66 
34 
56 
34 
62 
39 
59 
74 
76 
44 
86 
64 
62 
99 
98 
77 
88 


maths 
98 
67 
99 
56 
93 
68 
92 
86 
88 
77 
95 
76 
93 
90 
87 
55 
78 


science 
66 
66 
44 
88 
67 
65 
48 
78 
76 
86 
48 
98 
67 
76 
77 
66 
67 
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Science 
66 
66 
44 
88 
67 
65 
48 
78 
76 
86 
48 
98 
67 
76 
77 
66 
67 


social 
55 
78 
77 
55 
51 
88 
73 
45 
35 
58 
47 
75 
51 
67 
68 
46 
49 


soci 


total 
395 
357 
420 
367 
387 
370 
406 
417 
390 
397 
390 
447 
387 
445 
479 
356 
427 


al 
55 
78 
77 
55 
51 
88 
73 
45 
35 
58 
47 
75 
51 
67 
68 
46 
49 


Sorting removing duplicates and dropping rows and columns - Jupyter Notebook 


total 
395 
357 
420 
367 
387 
370 
406 
417 
390 
397 
390 
447 
387 
445 
479 
356 
427 


17/23 


6/14/23, 7:43 PM 


In [30]: print(df) 


htno 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
104 
13 112 
14 113 
15 114 
16 115 


WD ON MOM Vi bh WM KA G 


LA HH 
NF Q 


In [31]: dfi = df 


name 
Ramesh 
Rajesh 
Rossum 
Raji 
Kalyan 
Karthik 
Kambli 
Praveen 
Ganesh 
Nags 
Biswa 
Ritchi 
Kalyan 
shareef 
sonu 
Rajesh 
Rakesh 


.drop(columnszdf.columns[8]) 


In [32]: print(df1) 


htno 
0 100 
1 101 
2 102 
3 103 
4 104 
5 105 
6 106 
7 107 
8 108 
9 109 
10 110 
11 111 
12 104 
13 112 
14 113 
15 114 
16 115 


name 
Ramesh 
Rajesh 
Rossum 
Raji 
Kalyan 
Karthik 
Kambli 
Praveen 
Ganesh 
Nags 
Biswa 
Ritchi 
Kalyan 
shareef 
sonu 
Rajesh 
Rakesh 


Sorting removing duplicates and dropping rows and columns - Jupyter Notebook 


telugu 
50 
45 
56 
56 
51 
48 
53 
46 
53 
55 
66 
66 
51 
50 
60 
45 
67 


telugu 
50 
45 
56 
56 
51 
48 
53 
46 
53 
55 
66 
66 
51 
50 
60 
45 
67 


english hindi 


60 
67 
88 
78 
63 
62 
81 
88 
62 
77 
48 
68 
63 
63 
89 
67 
78 


66 
34 
56 
34 
62 
39 
59 
74 
76 
44 
86 
64 
62 
99 
98 
77 
88 


english hindi 


60 
67 
88 
78 
63 
62 
81 
88 
62 
77 
48 
68 
63 
63 
89 
67 
78 


66 
34 
56 
34 
62 
39 
59 
74 
76 
44 
86 
64 
62 
99 
98 
77 
88 


maths 
98 
67 
99 
56 
93 
68 
92 
86 
88 
77 
95 
76 
93 
90 
87 
55 
78 


maths 
98 
67 
99 
56 
93 
68 
92 
86 
88 
77 
95 
76 
93 
90 
87 
55 
78 
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science 
66 
66 
44 
88 
67 
65 
48 
78 
76 
86 
48 
98 
67 
76 
77 
66 
67 


science 
66 
66 
44 
88 
67 
65 
48 
78 
76 
86 
48 
98 
67 
76 
77 
66 
67 


social total 


55 
78 
77 
55 
51 
88 
73 
45 
35 
58 
47 
75 
51 
67 
68 
46 
49 


social 
55 
78 
77 
55 
51 
88 
73 
45 
35 
58 
47 
75 
51 
67 
68 
46 
49 


395 
357 
420 
367 
387 
370 
406 
417 
390 
397 
390 
447 
387 
445 
479 
356 
427 


18/23 


6/14/23, 7:43 PM 


In [33]: print(df) 


.duplicated() £ To Know the duplicate entries in DataFrame object 


htno 
e 100 
1 101 
2 102 
3 103 
4 104 
5 105 K 
6 106 
7 107 P 
8 108 
9 109 
10 110 
11 111 
12 104 
13 112 s 
14 113 
15 114 
16 115 
In [34]: df 
Out[34]: e False 
1 False 
2 False 
3 False 
4 False 
5 False 
6 False 
7 False 
8 False 
9 False 
10 False 
11 False 
12 True 
13 False 
14 False 
15 False 
16 False 
dtype: bool 


name 
Ramesh 
Rajesh 
Rossum 
Raji 
Kalyan 
arthik 
Kambli 
raveen 
Ganesh 
Nags 
Biswa 
Ritchi 
Kalyan 
hareef 
sonu 
Rajesh 
Rakesh 


Sorting removing duplicates and dropping rows and columns - Jupyter Notebook 


telugu 
50 
45 
56 
56 
51 
48 
53 
46 
53 
55 
66 
66 
51 
50 
60 
45 
67 


english hindi 


60 
67 
88 
78 
63 
62 
81 
88 
62 
77 
48 
68 
63 
63 
89 
67 
78 


66 
34 
56 
34 
62 
39 
59 
74 
76 
44 
86 
64 
62 
99 
98 
77 
88 


maths 
98 
67 
99 
56 
93 
68 
92 
86 
88 
77 
95 
76 
93 
90 
87 
55 
78 
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science 
66 
66 
44 
88 
67 
65 
48 
78 
76 
86 
48 
98 
67 
76 
77 
66 
67 


social 
55 
78 
77 
55 
51 
88 
73 
45 
35 
58 
47 
75 
51 
67 
68 
46 
49 


total 
395 
357 
420 
367 
387 
370 
406 
417 
390 
397 
390 
447 
387 
445 
479 
356 
427 


19/23 


6/14/23, 7:43 PM 


Sorting removing duplicates and dropping rows and columns - Jupyter Notebook 


In [35]: df.drop duplicates() # removing the duplicate entries 


Out[35]: 

htno 
0 100 
1 101 
2 102 
3 103 
4 104 
5 105 
6 106 
7 107 
8 108 
9 109 
10 110 
11 111 
13 112 
14 113 
15 114 
16 115 


In [36]: print(df) 


htno 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
12 104 
13 112 
14 113 
15 114 
16 115 


WANA Vi E WN HK G 


LA LA 
e © 


name telugu english hindi 


Ramesh 
Rajesh 
Rossum 
Raji 
Kalyan 
Karthik 
Kambli 
Praveen 
Ganesh 
Nags 
Biswa 
Ritchi 
shareef 
sonu 
Rajesh 


Rakesh 


name 
Ramesh 
Rajesh 
Rossum 
Raji 
Kalyan 
Karthik 
Kambli 
Praveen 
Ganesh 
Nags 
Biswa 
Ritchi 
Kalyan 
shareef 
sonu 
Rajesh 
Rakesh 


50 60 66 98 66 
45 67 34 67 66 
56 88 56 99 44 
56 78 34 56 88 
51 63 62 93 67 
48 62 39 68 65 
53 81 59 92 48 
46 88 74 86 78 
53 62 76 88 76 
55 7T 44 77 86 
66 48 86 95 48 
66 68 64 76 98 
50 63 99 90 76 
60 89 98 87 77 
45 67 77 55 66 
67 78 88 78 67 


telugu english hindi maths 


50 60 66 98 
45 67 34 67 
56 88 56 99 
56 78 34 56 
51 63 62 93 
48 62 39 68 
53 81 59 92 
46 88 74 86 
53 62 76 88 
55 77 44 77 
66 48 86 95 
66 68 64 76 
51 63 62 93 
50 63 99 90 
60 89 98 87 
45 67 77 55 
67 78 88 78 


In [37]: df.drop duplicates(inplace-True) 


localhost:8888/notebooks/Sorting removing duplicates and dropping rows and columns.ipynb 


maths science social 


total 

55 395 
78 357 
77 420 
55 367 
51 387 
88 370 
73 406 
45 417 
35 390 
58 397 
47 390 
75 447 
67 445 
68 479 
46 356 
49 427 
Science 
66 

66 

44 

88 

67 

65 

48 

78 

76 

86 

48 

98 

67 

76 

77 

66 

67 


social 
55 
78 
77 
55 
51 
88 
73 
45 
35 
58 
47 
75 
51 
67 
68 
46 
49 


total 
395 
357 
420 
367 
387 
370 
406 
417 
390 
397 
390 
447 
387 
445 
479 
356 
427 


20/23 


6/14/23, 7:43 PM 


In [38]: print(df) 


DN ON MM Vi fè WN HK G 


H LA 
e © 


LA KA KA 
aw B 


htno 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 


Sorting removing duplicates and dropping rows and columns - Jupyter Notebook 


In [39]: df.drop(labels-1, axis-0) 


Out [39]: 


o co NO a Ft oO N o 


10 
11 
13 
14 
15 
16 


htno 
100 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 


name telugu english hindi maths science 
Ramesh 50 60 66 98 66 
Rajesh 45 67 34 67 66 
Rossum 56 88 56 99 44 
Raji 56 78 34 56 88 
Kalyan 51 63 62 93 67 
Karthik 48 62 39 68 65 
Kambli 53 81 59 92 48 
Praveen 46 88 74 86 78 
Ganesh 53 62 76 88 76 
Nags 55 77 44 77 86 
Biswa 66 48 86 95 48 
Ritchi 66 68 64 76 98 
shareef 50 63 99 90 76 
sonu 60 89 98 87 77 
Rajesh 45 67 77 55 66 
Rakesh 67 78 88 78 67 
name telugu english hindi maths science social total 
Ramesh 50 60 66 98 66 55 395 
Rossum 56 88 56 99 44 77 420 
Raji 56 78 34 56 88 55 367 
Kalyan 51 63 62 93 67 51 387 
Karthik 48 62 39 68 65 88 370 
Kambli 53 81 59 92 48 73 406 
Praveen 46 88 74 86 78 45 417 
Ganesh 53 62 76 88 76 35 390 
Nags 55 7T 44 7T 86 58 397 
Biswa 66 48 86 95 48 47 390 
Ritchi 66 68 64 76 98 75 447 
shareef 50 63 99 90 76 67 445 
sonu 60 89 98 87 7T 68 479 
Rajesh 45 67 77 55 66 46 356 
Rakesh 67 78 88 78 67 49 427 
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social 
55 
78 
77 
55 
51 
88 
73 
45 
35 
58 
47 
75 
67 
68 
46 
49 


total 
395 
357 
420 
367 
387 
370 
406 
417 
390 
397 
390 
447 
445 
479 
356 
427 
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In [40]: print(df) 


htno name telugu english hindi maths science social total 
Q 100 Ramesh 50 60 66 98 66 55 395 
1 101 Rajesh 45 67 34 67 66 78 357 
2 102 Rossum 56 88 56 99 44 77 420 
3 103 Raji 56 78 34 56 88 55 367 
4 104 Kalyan 51 63 62 93 67 51 387 
5 105 Karthik 48 62 39 68 65 88 370 
6 106 Kambli 53 81 59 92 48 73 406 
7 107 Praveen 46 88 74 86 78 45 417 
8 108 Ganesh 53 62 76 88 76 35 390 
9 109 Nags 55 77 44 77 86 58 397 
10 110 Biswa 66 48 86 95 48 47 390 
11 111 Ritchi 66 68 64 76 98 75 447 
13 112 shareef 50 63 99 90 76 67 445 
14 113 sonu 60 89 98 87 77 68 479 
15 114 Rajesh 45 67 77 55 66 46 356 
16 115 Rakesh 67 78 88 78 67 49 427 


In [41]: dfzdf.drop(labels-1, axis-0) 


In [42]: print(df) 


htno name telugu english hindi maths science social total 
0 100 Ramesh 50 60 66 98 66 55 395 
2 102 Rossum 56 88 56 99 44 77 420 
3 103 Raji 56 78 34 56 88 55 367 
4 104 Kalyan 51 63 62 93 67 51 387 
5 105 Karthik 48 62 39 68 65 88 370 
6 106 Kambli 53 81 59 92 48 73 406 
7 107 Praveen 46 88 74 86 78 45 417 
8 108 Ganesh 53 62 76 88 76 35 390 
9 109 Nags 55 77 44 77 86 58 397 
10 110 Biswa 66 48 86 95 48 47 390 
11 111 Ritchi 66 68 64 76 98 75 447 
13 112 shareef 50 63 99 90 76 67 445 
14 113 sonu 60 89 98 87 77 68 479 
15 114 Rajesh 45 67 77 55 66 46 356 
16 115 Rakesh 67 78 88 78 67 49 427 


In [43]: dfzdf.drop(labels-4, axis-0) 
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In [44]: print(df) 


htno 
100 
102 
103 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 


i: ON 0 UV WN G 


KR 
Ho 


H HHH 
O Ui sw 


name 
Ramesh 
Rossum 
Raji 
Karthik 
Kambli 
Praveen 
Ganesh 
Nags 
Biswa 
Ritchi 
shareef 
sonu 
Rajesh 
Rakesh 
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telugu 


50 
56 
56 
48 
53 
46 
53 
55 
66 
66 
50 
60 
45 
67 


english hindi 


60 
88 
78 
62 
81 
88 
62 
77 
48 
68 
63 
89 
67 
78 


In [48]: df.drop(df.index[[2,8,13]],axis=0) 


Out[48]: 
htno 
0 100 
2 102 
5 105 
6 106 
7 107 
8 108 
9 109 
11 111 
13 112 
14 113 
15 114 
In [ Jó 


name telugu english hindi 


Ramesh 
Rossum 
Karthik 
Kambli 
Praveen 
Ganesh 
Nags 
Ritchi 
shareef 
sonu 


Rajesh 


50 
56 
48 
53 
46 
53 
55 
66 
50 
60 


45 


60 
88 
62 
81 
88 
62 
7T 
68 
63 
89 
67 


66 
56 
39 
59 
74 
76 
44 
64 
99 
98 
77 


66 
56 
34 
39 
59 
74 
76 
44 
86 
64 
99 
98 
77 
88 


maths 
98 
99 
56 
68 
92 
86 
88 
77 
95 
76 
90 
87 
55 
78 


science 


maths science social 


98 
99 
68 
92 
86 
88 
77 
76 
90 
87 
55 


66 
44 
65 
48 
78 
76 
86 
98 
76 
77 
66 
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55 
77 
88 
73 
45 
35 
58 
75 
67 
68 
46 


66 
44 
88 
65 
48 
78 
76 
86 
48 
98 
76 
77 
66 
67 


total 
395 
420 
370 
406 
417 
390 
397 
447 
445 
479 
356 


social 
55 
77 
55 
88 
73 
45 
35 
58 
47 
75 
67 
68 
46 
49 


total 
395 
420 
367 
370 
406 
417 
390 
397 
390 
447 
445 
479 
356 
427 
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In [2]: import pandas as pd 
df=pd.read_csv("D: \\KVR-PYTHON-6PM\\PANDAS\\NOTES\\studentmarks1.csv" ) 


print (df) 

htno name telugu english hindi maths science social 
0 100 Ramesh 50 60 66 98 66 55 
1 101 Rajesh 45 67 34 67 66 78 
2 102 Rossum 56 88 56 99 44 77 
3 103 Raji 56 78 34 56 88 55 
4 104 Kalyan 51 63 62 93 67 51 
5 105 Karthik 48 62 39 68 65 88 
6 106  Kambli 53 81 59 92 48 73 
7 107 Praveen 46 88 74 86 78 45 
8 108 Ganesh 53 62 76 88 76 35 
9 109 Nags 55 77 44 77 86 58 
10 110 Biswa 66 48 86 95 48 47 
11 111  Ritchi 66 68 64 76 98 75 
12 104 Kalyan 51 63 62 93 67 51 
13 112 shareef 50 63 99 90 76 67 
14 113 sonu 60 89 98 87 77 68 
15 114 Rajesh 45 67 77 55 66 46 
16 115  Rakesh 67 78 88 78 67 49 


In [3]: len(df) 


Out[3]: 17 


In [4]: df.loc[len(df)]=[80,"Udaya",99,95,88,99,88,87] 


In [5]: print(df) 


htno name telugu english hindi maths science social 
0 100 Ramesh 50 60 66 98 66 55 
1 101 Rajesh 45 67 34 67 66 78 
2 102 Rossum 56 88 56 99 44 77 
3 103 Raji 56 78 34 56 88 55 
4 104 Kalyan 51 63 62 93 67 51 
5 105 Karthik 48 62 39 68 65 88 
6 106 Kambli 53 81 59 92 48 73 
7 107 Praveen 46 88 74 86 78 45 
8 108 Ganesh 53 62 76 88 76 35 
9 109 Nags 55 77 44 77 86 58 
10 110 Biswa 66 48 86 95 48 47 
11 111 Ritchi 66 68 64 76 98 75 
12 104 Kalyan 51 63 62 93 67 51 
13 112 shareef 50 63 99 90 76 67 
14 113 sonu 60 89 98 87 77 68 
15 114 Rajesh 45 67 77 55 66 46 
16 115 Rakesh 67 78 88 78 67 49 
17 80 Udaya 99 95 88 99 88 87 
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In [6]: df.sort values([ "telugu"]) 


Out[6]: 


15 
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htno 
101 
114 
107 
105 
100 
112 
104 
104 
108 
106 
109 
103 
102 
113 
110 
111 
115 
80 
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name telugu english hindi 


Rajesh 
Rajesh 
Praveen 
Karthik 
Ramesh 
shareef 
Kalyan 
Kalyan 
Ganesh 
Kambli 
Nags 
Raji 
Rossum 
sonu 
Biswa 
Ritchi 
Rakesh 


Udaya 


45 
45 
46 
48 
50 
50 
51 
51 
53 
53 
55 
56 
56 
60 
66 
66 
67 
99 


67 
67 
88 
62 
60 
63 
63 
63 
62 
81 
77 
78 
88 
89 
48 
68 
78 
95 


34 
77 
74 
39 
66 
99 
62 
62 
76 
59 
44 
34 
56 
98 
86 
64 
88 
88 


maths science social 


67 
55 
86 
68 
98 
90 
93 
93 
88 
92 
7T 
56 
99 
87 
95 
76 
78 
99 


66 
66 
78 
65 
66 
76 
67 
67 
76 
48 
86 
88 
44 
77 
48 
98 
67 
88 


78 
46 
45 
88 
55 
67 
51 
51 
35 
73 
58 
55 
77 
68 
47 
75 
49 
87 
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In [7]: df.sort values([ "telugu" ],ascending=False) 


Out[7]: 


12 


13 


15 
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htno 


80 
115 
110 
111 
113 
102 
103 
109 
108 
106 
104 
104 
112 
100 
105 
107 
101 
114 
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name telugu english hindi 


Udaya 
Rakesh 
Biswa 
Ritchi 
sonu 
Rossum 
Raji 
Nags 
Ganesh 
Kambli 
Kalyan 
Kalyan 
shareef 
Ramesh 
Karthik 
Praveen 
Rajesh 


Rajesh 


99 
67 
66 
66 
60 
56 
56 
55 
53 
53 
51 
51 
50 
50 
48 
46 
45 
45 


95 
78 
48 
68 
89 
88 
78 
77 
62 
81 
63 
63 
63 
60 
62 
88 
67 
67 


88 
88 
86 
64 
98 
56 
34 
44 
76 
59 
62 
62 
99 
66 
39 
74 
34 


77 


maths science social 


99 
78 
95 
76 
87 
99 
56 
7T 
88 
92 
93 
93 
90 
98 
68 
86 
67 
55 


88 
67 
48 
98 
77 
44 
88 
86 
76 
48 
67 
67 
76 
66 
65 
78 
66 
66 


87 
49 
47 
75 
68 
77 
55 
58 
35 
73 
51 
51 
67 
55 
88 
45 
78 
46 
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adding the row to dataframe - Jupyter Notebook 


In [8]: df.sort values([ "name" ],ascending-False) 


Out[8]: 


11 


16 


10 


In: Ê J]: 
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htno 


113 
112 

80 
102 
111 
100 
115 
103 
101 
114 
107 
109 
105 
106 
104 
104 
108 
110 


name telugu english hindi 
sonu 60 89 98 
shareef 50 63 99 
Udaya 99 95 88 
Rossum 56 88 56 
Ritchi 66 68 64 
Ramesh 50 60 66 
Rakesh 67 78 88 
Raji 56 78 34 
Rajesh 45 67 34 
Rajesh 45 67 77 
Praveen 46 88 74 
Nags 55 77 44 
Karthik 48 62 39 
Kambli 53 81 59 
Kalyan 51 63 62 
Kalyan 51 63 62 
Ganesh 53 62 76 
Biswa 66 48 86 


maths 
87 
90 
99 
99 
76 
98 
78 
56 
67 
55 
86 
TT 
68 
92 
93 
93 
88 
95 


science social 


77 
76 
88 
44 
98 
66 
67 
88 
66 
66 
78 
86 
65 
48 
67 
67 
76 
48 


68 
67 
87 
77 
75 
55 
49 
55 
78 
46 
45 
58 
88 
73 
51 
51 
35 


47 
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In [2]: import pandas as pd 
df=pd.read_csv("D: \\KVR-PYTHON-6PM\\PANDAS\\NOTES\\peoples.csv") 


print(df) 

CID CNAME CITY EXP 
0 100 SUSMA TS 10 
1 200 SAGATIKA AP 15 
2 300 LAXMI TS 10 
3 400 ROSSUM AP 20 
4 500 NARESH DELHI 10 
5 600 VINAY DELHI 15 
6 700 TEJASWANI AP 15 
7 800 FAZINA TS 15 
8 900 SANSKAR DELHI 20 
9 750 KVR AP 10 


In [3]: #get the City based Group Information 


In [4]: grp=df.groupby("CITY") 
print("type of grp=",type(grp)) 


type of grp= «class 'pandas.core.groupby.generic.DataFrameGroupBy'» 
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In [6]: for grpname,grpinfo in grp: 
print("----== ==. >>> "3 
print("Group Name:",grpname) 
print("Record") 
print(grpinfo) 


Group Name: AP 


Record 

CID CNAME CITY EXP 
1 200 SAGATIKA AP 15 
3 400 ROSSUM AP 20 
6 700 TEJASWANI AP 15 
9 750 KVR AP 10 


Group Name: DELHI 
Record 

CID CNAME CITY EXP 
4 500 NARESH DELHI 10 
5 600 VINAY DELHI 15 
8 900 SANSKAR DELHI 20 


Group Name: TS 
Record 

CID CNAME CITY EXP 
0 100 SUSMA TS 10 
2 300 LAXMI TS 10 
7 800 FAZINA TS 15 
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DataFrame Groupby examples - Jupyter Notebook 


In [7]: for grpname,grpinfo in df.groupby("CITY"): 
print("----------------------------- ") 
print("Group Name:",grpname) 


print("Record") 
print(grpinfo) 


Group Name: AP 


Record 

CID CNAME CITY 
1 200 SAGATIKA AP 
3 400 ROSSUM AP 
6 700 TEJASWANI AP 
9 750 KVR AP 
Group Name: DELHI 
Record 

CID CNAME CITY 
4 500 NARESH DELHI 
5 600 VINAY DELHI 
8 900 SANSKAR DELHI 
Group Name: TS 
Record 

CID CNAME CITY EXP 
0 100 SUSMA TS 10 
2 300 LAXMI TS 10 
7 800 FAZINA TS 15 
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In [8]: for grpname,grpinfo in df.groupby("EXP"): 
print("----== ==. >>> "3 
print("Group Name:",grpname) 
print("Record") 
print(grpinfo) 


Group Name: 10 


Record 

CID CNAME CITY EXP 
0 100 SUSMA TS 10 
2 300 LAXMI TS 10 
4 500 NARESH DELHI 10 
9 750 KVR AP 10 


Group Name: 15 


Record 

CID CNAME CITY EXP 
1 200 SAGATIKA AP 15 
5 600 VINAY DELHI 15 
6 700 TEJASWANI AP 15 
7 800 FAZINA TS 15 


Group Name: 20 


Record 
CID CNAME CITY EXP 
3 400 ROSSUM AP 20 


8 900 SANSKAR DELHI 20 


In [9]: grp=df.groupby("CITY") 


grp.count() 
Out[9]: 
CID CNAME EXP 
CITY 
AP 4 4 4 
DELHI 3 3 3 
TS 3 3 3 
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In [10]: df.groupby("EXP").count() 


Out[10]: 
CID CNAME CITY 
EXP 
10 4 4 
15 4 4 
20 2 2 


In [11]: for grpname,grpinfo in df.groupby( "CITY" 
print("----------------------------- 
print("Group Name:",grpname) 


print("Record") 
print(grpinfo) 


Group Name: AP 


Record 

CID CNAME CITY 
1 200 SAGATIKA AP 
3 400 ROSSUM AP 
6 700 TEJASWANI AP 
9 750 KVR AP 
Group Name: DELHI 
Record 

CID CNAME CITY 
4 500 NARESH DELHI 
5 600 VINAY DELHI 
8 900 SANSKAR DELHI 
Group Name: TS 
Record 

CID CNAME CITY EXP 
0 100 SUSMA TS 10 
2 300 LAXMI TS 10 
7 800 FAZINA TS 15 
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In [12]: grp=df.groupby("CITY") 
grp.first() 


Qut[12]; 
CID CNAME EXP 
CITY 
AP 200 SAGATIKA 15 
DELHI 500 NARESH 10 
TS 100 SUSMA 10 


In [13]: grpzdf.groupby("CITY") 


grp.last() 
Out[13]: 
CID CNAME EXP 
CITY 
AP 750 KVR 10 


DELHI 900 SANSKAR 20 
TS 800 FAZINA 15 


In [14]: grp=df.groupby("CITY") 
grp.nth(1) 


Out[14]: 
CID CNAME EXP 
CITY 
AP 400 ROSSUM 20 
DELHI 600 VINAY 15 


TS 300 LAXMI 10 


In [16]: print(df) 


CID CNAME CITY EXP 
0 100 SUSMA TS 10 
1 200 SAGATIKA AP 15 
2 300 LAXMI TS 10 
3 400 ROSSUM AP 20 
4 500 NARESH DELHI 10 
5 600 VINAY DELHI 15 
6 700 TEJASWANI AP 15 
7 800 FAZINA TS 15 
8 900 SANSKAR DELHI 20 
9 750 KVR AP 10 
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In [17]: 


Out [17]: 


In [18]: 


Out[18]: 


In [19]: 


Out[19]: 


In [20]: 


Out [20]: 


In [21]: 


Out[21]: 


In [22]: 


Out[22]: 


In [23]: 


Out [23]: 


In [24]: 


Out [24]: 


In [25]: 


df["EXP" ] 
0 10 
1 15 
2 10 
3 20 
4 10 
5 15 
6 15 
7 15 
8 20 
9 10 
Name: EXP, dtype: int64 


df["EXP"].mean() 


14.0 


df["EXP"].max() 


20 


df["EXP"].min() 


10 


df["EXP"].median() 


15.0 


df ["EXP"].mode() 


1 15 
Name: EXP, dtype: int64 


df["EXP"].var() 


15 .555555555555555 


df["EXP"].std() 


3.9440531887330774 


#statistical Functions 
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In [27]: data = ('Maths': [90, 85, 98, 80, 55, 78], 
'Science': [92, 87, 59, 64, 87, 96], 
'English': [95, 94, 84, 75, 67, 65] 
} 
print(data, type(data) ) 
('Maths': [90, 85, 98, 80, 55, 78], ‘Science’: 
lish': [95, 94, 84, 75, 67, 65]} <class 'dict'> 
In [28]: df=pd.DataFrame(data) 
print(df) 
Maths Science English 
[2] 90 92 95 
1 85 87 94 
2 98 59 84 
3 80 64 75 
4 55 87 67 
5 78 96 65 
In [29]: df.sum() 
Out[29]: Maths 486 
Science 485 
English 480 
dtype: int64 
In [32]: s=df["Maths"].sum() 
print( "Sum of Maths=",s) 
Sum of Maths- 486 
In [33]: df=pd.DataFrame(data) 
print(df) 
df.count() 
Maths Science English 
0 90 92 95 
1 85 87 94 
2 98 59 84 
3 80 64 75 
4 55 87 67 
5 78 96 65 
Out[33]: Maths 6 
Science 6 
English 6 


dtype: int64 


localhost:8888/notebooks/DataFrame Groupby examples.ipynb 


DataFrame Groupby examples - Jupyter Notebook 


[92, 87, 59, 64, 87, 96], 
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In [34]: 


Out[34]: 


In [35]: 


Out [35]: 


In [36]: 


Out [36]: 


In [37]: 


Out [37]: 


In [38]: 


Out[38]: 


In [40]: 


Out [40] : 


df.max() 
Maths 98 
Science 96 


English 95 
dtype: int64 


df.min() 
Maths 55 
Science 59 


English 65 
dtype: int64 


df.mean() 


Maths 81.000000 
Science 80.833333 
English 80.000000 
dtype: float64 


df.median() 


Maths 82.5 
Science 87.0 
English 79.5 
dtype: float64 


df.mode() 


Maths Science English 


0 55 87.0 65 


1 78 NaN 67 
2 80 NaN 75 
3 85 NaN 84 
4 90 NaN 94 
5 — 98 NaN 95 
df.std() 

Maths 14.642404 


Science 15.432649 
English 13.084342 
dtype: float64 
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6/14/23, 7:44 PM DataFrame Groupby examples - Jupyter Notebook 
In [41]: df.var() 
Out[41]: Maths 214.400000 
Science 238.166667 


English 171.200000 
dtype: float64 


In [| |: 
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